




















How far down is “down to earth”? 


|; ee in general, and the building industry in particular, seems 
to have its feet firmly planted in mid-air! In view of the present mud- 
dle, this isn’t the least bit surprising. But we sometimes wonder if 
there aren’t a lot of people up in the air who with just a little effort 
could get back on the ground. 


Take your business and our business, for example. Look way off 
into the distance for the big, new-building program and you see all 
kinds of complications. But look around the home community and 
you see a lot of war-neglected heating plants that need plenty of face 
lifting right now. As a matter of fact, we doubt if anyone who seri- 
ously goes after this much needed remodeling and modernization will 
need to care much about big-scale building for a long time to come. 


McDonnell Boiler Feeders and Low Water Cut-offs are mighty 
important equipment in such remodeling and modernizing jobs, and 
of course you can’t put them in any faster than we can supply them. 
But shipments are going out faster all the time now and it won't be 
long until we, too, are down to earth and on our old-time, same-day- 
shipment schedule. 


So sell the Sam-you-better-scram idea. McDonnell products are 
better than they ever were and are being turned out faster. Ask for 
latest catalog and price schedule. 


McDONNELL & MILLER, 1316 Wrigley Bidg., Chicago 11, Illinois 
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A RETURN LINE VACUUM PUMP 
THAT CUTS HEATING COST. 


This unusual pump needs no electric current, 
cutting out greatest item of pump operating 
expense. 

More important, this pump insures absolutely 
uniform circulation in system. That means con- 
tinuous steam economy. 


Simple, compact, one moving element, no 
wearing parts, no internal lubrication. Bulletin 
No. 203 gives the facts. Your copy is waiting. 


THE NASH ENGINEERING COMPANY 
SOUTH NORWALK, CONNECTICUT, U. S. A. 
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Ascurrecturat FoRUM, in its 
January “46 issue, said: “On the 
spot as never before, Building was 
running out of chins on which to 
take it.” One of the big weekly 
magazines, Life, ran a feature ar- 
ticle in December °45 that carried 
pictures and charts and let loose 
this haymaker, “Never was there 
an industry which so little de- 
served the coming boom or was 
so unready to rise to the occasion. 
... If the housing industry had 
done even a passable job in 1910- 
1940 we would not be in this jam 
today... . As now organized, the 
building industry just doesn’t give 
enough house for the money.” 
Right now it is popular to berate 
the construction industry, to call it 
hames, and to blame the ills of the 
housing shortage on unverified gos- 
sip. Is there no one to say a word 
for this much-maligned industry of 
building? Does everyone know 
what the building industry is and 
how it got that way, and why? If 
you tell a man he is a crook and a 
racketeer often enough, he may try 
to prove you are right. If you need 
more people, more honest workers, 
and more contractors in order to 
“deserve” the coming boom, will 


they be attracted by this kind of 
publicity? First of all, is this smear 
campaign deserved? Who is being 
smeared? 


What Is the Building Indusiry? 


The building industry is com- 
posed of manufacturers of building 
materials, architects and engineers 
who design the buildings and speci- 
fy the materials, distributors and 
supply houses that wholesale the 
materials, contractors and subcon- 
tractors who have the special]! 
knowledge and skills to incorporate 
the materials into the building. The 
real estate dealer is included, as he 
provides the land. Banks and in- 
surance companies supply the 
financing. The municipal govern- 
ment is involved because it gen- 
erally paves the streets and makes 
water and sewer connections. The 
utilities participate, as they fur- 
nish gas, electricity, and trans- 





Lester T. Avery, President, 
Avery Engineering Co., 
Defends a Much-Maligned 
Business .... . Building. 
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portation. We can’t jump into the 
middle of this group, start swing- 
ing widely, and hope to bring sal- 
vation! They are not all sinners! 

There are many problems in the 
building industry but they require 
creative corrections, not distorted 
half-truths, and the problems fall 
into patterns of material 
building trade wages and practices, 
contractor’s contribution and cost, 
building codes, and financing costs. 
Let’s look at a few of these prob- 
lems and try to work out some con- 
structive improvements. 

Just before the war, Thurman 
Arnold made a lot of headlines try- 
ing to ferret out and destroy the 
“combinations in restraint of 
trade” that allegedly plagued the 
building industry. Nothing much 
came from this attack, except the 
generally accepted idea that the 
building business is a crooked one. 
The heat was turned off in 1941 in 
order to get on with the war con- 
struction program. We haven't the 
time here to review what the con- 
struction industry did in the early 
war years to create the plant that 
made the production that equipped 
the men that won the war. In the 
Cleveland area alone, $175,000,000 


prices, 
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Without the organized contractors and trades, our wartime 
construction volume and speed would have been impossible 


worth of new buildings were con- 
structed in ’42-’43. Many more mil- 
lions were spent on alterations and 
improvements to old _ buildings. 
Thousands of housing units were 
built. The important point is that 
there was such an industry that 
was ready, willing, and able—and 
without the organized contractors 
and trades, such construction vol- 
ume and speed would have been im- 
possible. 


Barrage of Vicious Attacks 


Now—in the postwar era—we 
start with a barrage of vicious at- 
tacks on the several branches of the 
industry, as if in so doing we could 
solve the general problems of short- 
age of housing space and increasing 
costs. It seems to me a lot of people 
—feature writers, newspaper re- 
porters, columnists, radio commen- 
tators, and after-dinner speakers— 
have suddenly found it popular to 
take pot-shots at the building busi- 
ness. 

I assume many of them are sin- 
cere and simply haven’t had the 
time nor the inclination to learn 
why there is such an industry, and 
why some of these apparent evils 
are a relatively minor end result of 
a number of very important trade 
practices. Let’s take a look at a few 
of these recent attacks. 

Time magazine carried February 
11 a good article on housing, deal- 
ing particularly with prefabricated 
homes, and mentioned a number of 
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manufacturers and described their 
contributions. The last paragraph 
of the article is so vicious I quote 
it here: “Even if prefabricators do 
get into large scale production soon, 
they will still have one hurdle to 
jump, highest of all. Many a U. 8. 
town, spurred by featherbedding 
unions and building contractors, 
has building codes which ban pre- 
fabricated houses outright, or con- 
tain tricky regulations which fac- 
tory built dwellings cannot meet. 
And many a buyer will also find 
that members of the AF L’s building 
trades unions will not wire, install 
plumbing, or assemble a prefabri- 
cated house.” 

In starting a series of articles on 
building, the February 7 Cleveland 
News ran a column heading reading 
“Building Industry Puts Homes 
Out of GI Reach.” The article 
pointed out and diagrammed how 
the builder must deal through 13 
subcontractors and said “each sub- 
contractor makes an average gain 
of 10 per cent above the actual cost 
of labor and material going into 
that home.” To the layman that 
means that the cost is increased 
13 X 10 per cent, or a total of 130 
per cent! Terrible, isn’t it? (But 
very, very far from true.) The 
payoff comes a couple of para- 
graphs later, when the writer of 
the story discusses his own pre- 
ferred diagram—where the builder 
(presumably the general contrac- 
tor) buys the materials from the 
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jobbers and hires the bv Idiny 
trades unions direct. The rite, 
says, “The builder cannot c. -cyp. 
vent the subcontractor and 0 qj. 
rectly to the source of supp ., th 
jobber, distributor or manufa ture, 
—unless he is ready to mee: a |y 
of expensive trouble.” 


“Cost of Doing Busine 


What kind of trouble? lis th 
trouble the subcontractor takes , 
get materials and men on the jo 
economically at the right time, fo; 
which he may charge this 10 pe 
cent or more on his own costs of 
labor and material which, in reality 
is his “cost of doing business.” 

A contractor or subcontractor 
must pay his cost of selecting, pur. 
chasing, supervising, guaranteeing, 
collecting, and paying out of this 
very small margin—and on any ip. 
dividual job he may actually log 
money according to good account. 
ing practice. At the year’s end, he 
closes his books and looks for profit, 
ordinarily a fraction of 1 per cent. 
The meat industry has greatly pub- 
licized the fact that only a fraction 
of 1 per cent of each dollar gross 
business is profit. Contracting is a 
similar business. Materials are 
bought on the hoof, cut up and 
processed by skilled mechanics, and 
a usable building results. Let's 
stop this confused thinking and 
talking as if the margin of marky 
was profit. The only reason people 
even dream such things is that the 
contracting business has always 
been working in a goldfish bow! 
where the outsider hears of this 
markup—particularly on cost plus 
work. What does he know of the 
per cent markup over cost of the 
automobile industry, which is held 
up so frequently as the wonderful 


‘example of low cost operations’ 


You can be sure that when wage 
increases are allowed in the build- 
ing trades, they are passed on 
promptly to the consumer as there 
never has been any claim that the 
contractor’s margin was adequate 
to absorb any increase in costs. 


Why So Many Small Contractors’ 


You might inquire why there ar 
many small contractors. The mag 
azine Life says, “At present thé 
average corporation in this field ha 
less capital and its workers havé 
less machinery to work with thé 
any other major industry, even 
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duding agriculture.” .. . So what? 

Hee is a great example of the 
jemocracy of American business! 
Any mechanic can buy the mate- 
rials, hire a man to help and, 
prestc-chango, here is a new con- 
tractor. The competitive bidding 
system, the method by which the 
architect or owner determines he is 
getting @ fair “competitive” price, 
encourages this practice. 

But here is a paradox: The more 
eontracting you do, the greater the 
cost of supervision or contractor's 
overhead, so the small individual 
operator can always underbid the 
larger, well organized contractor. | 
am not arguing in favor of small 
contractors as compared with larger 
ones but simply pointing out the 
error in the above-mentioned im- 
this fm plication that these small, no capi- 
y in-Mgtal builders are a cause of high 
lose ME costs. Many of them charge very 
unt Mag little above their cost for materials. 
1, he Are not these operators the ones 
rofit, aE most frequently called “jerry build- 
cent. mers” and “alley tinsmiths’”? They 
pub- mare cheap, but lack that element of 
‘tion ME responsibility so important after 
ross fag the job is finished. As long as the 
is saagowner or his architect wants com- 
arefam petitive bidding, we will have op- 
andfam portunities for the mechanic to be- 
andmcome a small contractor, then a 
et'sMif larger one, then to join a trade 
anda association and complain bitterly 
-kupfMfabout “cut-throat competition” 
from the “small, unreliable outfit.” 

Let’s get the record straight as 
to contractors and their percentage 
above cost. There may be three to 
10 subcontractors on a house, each 
of whom is contributing his par- 
ticular labor and material and, 
therefore, charging an everhead, 
but this charge is based only on his 
own work. The general contractor 
may be the carpenter or masonry 
contractor or he may be a broker 
vith no direct labor of his own, but 
he charges a small overhead fee for 
his skill in coordinating the entire 
project. The more of the work the 
general contractor does, the more 
fee he has to charge. The owner 
tan eliminate the general contrac- 
or entirely and sublet all trades 
separately. In this case, he saves 
the general contractor’s fee but he 
thal must give the job the same super- 
has vision and coordination. Thus we 
ave Se that the subcontractor or gen- 
lal eral contractor fee above cost is not 
ing @ tribute extracted because of some 
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artificial barrier but is the fee paid 
for skilled supervision — profes- 
sional service, if you like—and it is 
simply the jargon used to describe 
the contractor’s cost of doing busi- 
ness. Just another case of “Who 
pays who how much for what?” 


Why Are There Building Codes? 


A Cleveland paper ran a story 
February 8 on the burning of a 
building in a suburb, which fire had 
cost 14 lives a few days before. The 
article contained a few significant 
sentences which are quoted here. 
“Representatives of the [company] 
said to have been suppliers of the 
heating plant and the prefabricated 
materials of which [the hall] was 
built will be requested . . . to help 
complete an inquiry into the cause 
of the fire that cost 14 lives. It was 
disclosed by [the mayor of the 
suburb] that the suburb had de- 
clined for several weeks to issue the 
permit to build the home and had 
not given permission until the per- 
mit had been approved by the state 
building inspector. [The mayor} 
said the specifications did not con- 
form to the [suburb’s] building 
code. ... In an examination of the 
home’s insurance policies, he [the 
insurance adjustor] found the loss 
of the building only partly cov- 
ered.” 

It certainly is not my intent to 
pass on the merits of this particu- 
lar case, and I mention these quota- 
tions to bring up the point so many 
forget. Why are there any build- 
ing codes? Why licensed contrac- 
tors, a new form of control coming 
fast? Why pay a fee for a build- 
ing permit and another fee for in- 
spection of electrical work, plumb- 
ing, heating? 

Well, who is responsible when a 
building burns down so rapidly you 
can’t get a few people out? Who 
is responsible if sewage crosses 
over into drinking water lines and 
causes sickness and worse in an 
apartment or hotel? Who is to 
blame if a light switch gives you a 
shock which may stop your heart or 
drop you onto a cement floor with 
a broken limb? Does the owner 
pretend to have the expert knowl- 
edge of these mechanical trades so 
that he feels qualified to buy the 
materials from the mail order 
house and install them with the 
help of his relatives, friends, or do- 
mestic servants? He can do just 
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that if he wants to—even in a large 
city—but he must go all the way. 
The home owner can buy and build 
any way he wants to, but he should 
not start a program of this kind 
and then change his mind and ask 
for help from the skilled mechan- 
ics or contractors on part of the 
work. And he certainly should not 
penalize his bank or his insurance 
company—yours and mine, too—by 
building something that is unsafe 
and that may cause financial loss to 
others. 

The point here is that the insur- 
ance companies that write fire and 
liability insurance, the banks and 
insurance companies that finance 
buildings, and the state which su- 
pervises through workmen’s com- 
pensation the welfare of the work- 
er, all must have, and demand, some 
control of building; this requires 
city, state, or even national codes. 
I hold no brief for codes that are 
discriminatory, or that unneces- 
sarily increase costs, but who is to 
be the judge? We have a driver's 
license law in Ohio, and we require 
anyone responsible for an automo- 
bile accident to pay the damages or 
he loses his license. This has 
brought with it plenty of criticism 
and probably abuse, but there is no 
considered opinion now to discon- 
tinue this licensing. In other words, 
the automobile driver must be re- 
sponsible for damage he causes. 
How can the home owner or large 
building owner be made equally re- 
sponsible? He protects himself 
with insurance and the insurance 
companies want the building built 
and kept up to “standard.” That 
influence has more to do with the 
allegedly restrictive building codes 





IT’S A POPULAR sport with a lot 
of people—feature writers, news- 
paper reporters, columnists, radio 
commentators, after-dinner speak- 
ers, and others—to take a crack 
these days at the construction in- 
dustry. Some of this criticism may 
be justified, but too much of it is 
far from reasonable and far from 
being helpful. . . . In this and a 
succeeding article, Mr. Avery— 
who has been pretty close to the 
construction industry for many 
years, and knows what he’s talk- 
ing about—attempts to put a few 
things straight. What's your view? 
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Right now, it is popular to berate the construction industry 


than anything the labor unions or 
contractors have ever promoted. 
The sins of the few start the de- 
mand for laws governing everybody 
and the building industry is no ex- 
ception. 

Now an old code restriction in 
Chicago is going to be enforced 
that has been generally ignored— 
the restriction on directly connect- 
ing a refrigerating condenser to 
the city water lines. A condenser 
leaked and the refrigerant got into 
the drinking water lines for the 
neighborhood, so now all condensers 
must be separated by an open tank 
from the city water supply. That 
will increase the cost of food re- 
frigeration and of air conditioning. 

A new building code is being con- 
sidered in Cleveland that will in- 
crease cost. It is 500 pages long, a 
result of years of work. One of the 
provisions is to eliminate the use 
of joist space and stud space as air 
ducts in a heating system. This is 
required by the fire department and 
the fire insurance companies, who 
have determined that warm air 
ducts should not be in inflammable 
wood. Any of you can cite similar 
code restrictions that increase cost, 
but they originated in health and 
fire departments—not in labor 
unions or contractors “featherbed- 
ding.” 

One of the criticisms of the 
building contractors is their indif- 
ference to the enthusiasm of the 
man who wants to save money by 
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doing some of his work himself. He 
has a friend who can “get it for 
you wholesale” or he is skilled as a 
painter or something. Maybe he 
shops around and gets all his ma- 
terials together and then wants a 
contractor to install, and runs 
against the stone wall—‘‘No men 
available.” What's wrong? 


“Get It fer You Wholesale” 


I'll illustrate this by referring to 
the automobile trade, which is held 
up as the example for the building 
trades to copy. Would you buy the 
brake lining, the spark plugs, and 
the valves for your car at the “5 & 
10” and take them to your dealer 
to install? Any contractor or serv- 
ice company must sell materials and 
get that margin to help out on la- 
bor. You just can’t charge enough 
on labor alone to stay in business. 
So the owner or novice contractor 
is hard put to it to find anyone in- 
terested in selling labor when there 
is no material to sell. 

The extreme of this condition is 
for the contractor to charge as 
much for the labor alone as if the 
materials had also been sold. This 
phase of contracting is very hard 
for some to understand and has 
caused lots of headaches, but it is a 
very simple economic fact. If you 
don’t sell the materials, the labor 
has to carry the load. I knew a man 
in our town that started last July 
to build a house for himself. He 
bought some materials at second- 


hand stores, some from wr: kiny 
companies, some from mail rie; 
houses. He can’t get his house yj}; 
He is short some materials 4, 
can’t get labor. He’s frustrat <j, |; 
you are going to build with 
ing through the regular che inels 
better do it on the farm, whe: ¢) 
neighbors will pitch in anc he) 
with the “barn raising.” . 


Installing Prefabricated Produc 


We should recognize the very jn. 
portant and valid criticism of th. 
building trades in their lack of «. 
operation in installing prefabri. 
cated products. There never ha 
been any trouble installing prefab. 
ricated materials such as windows 
screens, furnaces, etc., no matter 
where made. The trouble start: 
when prefabrication is really as. 
sembly, and the assembly is done 
by nonunion shops—as was the cus. 
tom before CIO or, more recently, 
in CIO union shops. 

Let’s be practical about this 
problem. If the AFL is the build. 
ing industry union, let’s get a 
working basis for using the pre- 
fabricated houses and factories. | 
might be a good starting point if 
we recognized that the AFL had 
organized the building trades man) 
years ago, had worked out their 
agreements with the contractors 
associations, and had received gov- 
ernment cooperation in their most 
trying days. The simplest solution 
might be to organize the shops 
which do prefabrication as AFL 
shops. 

This has been done in some cases 
but I can see where the CIO, which 
is now firmly established in the 
automotive and other manufactur- 
ing plants, will expect to carry over 
into the new work of prefabricating 
houses and portions thereof. The 
problem isn’t simple but it is plain 
If you can assure the AFL mechat- 
ical trade unions of all the work 
they can ever want in the field and 
can satisfy their union officials tha! 
they can never organize the shops 
doing the prefabrication, then the 
AFL will connect up these prefab- 
ricated items. This problem mus! 
be settled before you throw the col- 
struction industry into a fight 
which stops construction. 

{In a second article, Mr. Avery Will 
“get down to cases” on the subject of 
building costs, and will have more ‘ 


say about organization of shops &™ 
gaged in prefabrication.—Ed.| 
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welter W. Voss Outlines 
Requirements for Piping 
Layout and Installation 


P wine liquid carbon dioxide 
speedily into burning airplane mo- 
tor test cells at the crucial moment 
saved many valuable motors from 
the scrap heap during the war 
years. Piping systems designed to 
serve this purpose permitted the 
quick distribution of liquid carbon 
dioxide from a large central source 
of supply under uncommon com- 
binations of pressure and tempera- 
ture conditions. 

In spite of all precautions taken 
when airplane motors are given 
their gruelling fitness test, acci- 
dents happen. Fuel lines break and 
spray potent high test gasoline 
over hot exhaust pipes, engines 
backfire through the carburetor, 
and cylinder heads blow off, spat- 
tering hot oil and gasoline about. 
In an instant, violent flames engulf 
the whole engine. Unless such a 
fire is extinguished promptly, the 
terrific heat in a short time burns 
and warps the delicate machinery 
beyond hope of salvage. 

Such spectacular service rendered 
to the airplane industry naturally 
overshadowed the somewhat less 
dramatic role played by these sys- 
tems in guarding numerous other 
hazardous industrial processes. 

For instance, liquid carbon di- 
oxide systems stand in constant 
readiness to snuff out oil quench 
tank fires which frequently develop 
when red hot steel is lowered into 
the oil bath for heat treatment. 
Furthermore, flashy and intense 
fires of solvent vapors characteris- 
tie of paint spray booths and metal 
washrooms are made to yield quick- 
ly under the prompt application of 
the potent chemical. Also safely 
protected are such danger spots as 
gasoline storage and pump rooms, 
transformer rooms, and the like— 
to name only a few of the many 
typical areas where a fire may 
wreak great havoc. 


Why CO, Is Useful 


The usefulness of carbon dioxide 
4S a fre extinguishing agent de- 
tives ‘rom several valuable quali- 
es, I: is inert, nondamaging, cool- 


eet ttt . th 


ov ww 





Ten ton carbon dioxide storage unit showing master valve manifold and pilot piping 


PIPING CARBON DIOXIDE 


for Fire Protection 


ing, and relatively inexpensive. It 
is a nonconductor of electricity and 
leaves no residue to be cleaned up 
after extinguishment. 

Most combustible vapors, such as 
those from gasoline, oil, and other 
flammable liquids, will not burn if 
the oxygen concentration in the air 
is reduced from the normal 21 per 
cent to approximately 14 per cent 
by volume. By adding a sufficient 
quantity of carbon dioxide to air, 
the oxygen concentration is readily 
lowered below this point and the 
fire simply dies out from oxygen 
starvation. 

To minimize fire damage from a 
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gasoline fed blaze, the extinguish- 
ment must be quick and sure. This 
is only possible by injecting into 
the burning space large quantities 
of carbon dioxide at a high rate. It 
calls for an ample carbon dioxide 
supply and a piping system capable 
of rapidly carrying the carbon di- 
oxide from the storage unit to the 
fire. 

Extinguishment is accomplished 
either by flooding the whole space 
being protected or, if the fire is 
likely to be localized, by direct ap- 
plication, from a fixed nozzle or a 
nozzle attached to a hose line and 
handled by an _ operator. 
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Large quantities of carbon di- 
oxide in liquid form are convenient- 
ly stored at 300 psi gage pressure 
and 0 F in insulated and refrig- 
erated storage vessels, such as the 
one illustrated. 


Use of Refrigeration to 
Control Pressure 


Fire extinguishing systems using 
this method are known as low pres- 
sure carbon dioxide systems—this 
distinguishes them from systems 
employing unrefrigerated storage 
in small capacity (50 Ib) cylinders 
at considerably higher pressures. 
The use of refrigeration to control 
the temperature, and consequently 
the pressure that liquid carbon 
dioxide exerts against the walls of 
a closed vessel has wide commercial 
acceptance. At a controlled tempera- 
ture of 0 F and the corresponding 
pressure of 300 psig, relatively 
thin-walled pressure vessels of 
much larger diameter and greater 
capacity can be used. Low pressure 
storage units up to 125 tons liquid 
carbon dioxide capacity have been 
built. However, vessels for most 
fixed fire protection installations 
range from 14 to about 20 tons ca- 
pacity. 

Liquid -carbon dioxide is crystal 
clear, has water-like fluidity and 
its density at 0 F is almost the 
same as that of water. When re- 
leased through a nozzle into the at- 
mosphere, this liquid transforms 
instantaneously into part vapor and 
part “snow” (carbon dioxide snow, 
which, in compressed form, is 
known as dry ice). The expansion 
from the standard storage condi- 
tions of 300 psi gage and 0 F yields 
47 per cent snow at the exceedingly 
low temperature of —110 F. Under 
these conditions, a pound of carbon 
dioxide can absorb 150 Btu and pro- 
vide considerable cooling effect. The 
formation of the dense snow makes 
it possible to project it readily to 
the seat of the fire, where the cool- 
ing and smothering action is most 
needed. When vaporized to room 
temperature (70 F), 1 lb of carbon 
dioxide occupies 8.85 cu ft. 


Piping Layout for Typical System 


A typical piping layout for pro- 
tecting two airplane test cells, a 
control room, a transformer room, 
a pipe trench and the roof is shown 
schematically in an accompanying 
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figure. A 4 ton storage unit near 
the cells holds an amount of carbon 
dioxide sufficient to extinguish any 
fire likely to develop in the hazards, 
plus adequate reserve for new 
emergencies. 


A master control valve manifold 
at the storage vessel and a selector 
valve manifold near the control 
room permit direction of a carbon 
dioxide discharge to the location of 
the fire by opening of the proper 
valve or valves. Through the large 
3 in. master valve at the storage 
unit, the carbon dioxide liquid can 
be admitted to the selector nrani- 
fold and then further directed 
through any of the four selector 
valves to either of the two test 
cells, the control room, or the pipe 
trench, as may be required. The 
carbon dioxide for the transformer 
room and the hose reel runs 
through piping which branches off 
the master valve manifold. 


In the test cells the strategic po- 
sitioning of the nozzles materially 
aids quick action. Two nozzles, fed 
by 144 in. supply lines, discharge 
downward directly toward the 
front of the engine; another nozzle 
at the end of a 1 in. pipe releases 
carbon dioxide into the so-called 
barrel, through which all oil, gaso- 
line, and control lines enter the en- 
gine. Still another nozzle on a 
1% in. line injects carbon dioxide 
into the carburetor air duct. The 
first three nozzles are of the type 
illustrated in the picture of a total 
flooding discharge nozzle. The dis- 
charge of carbon dioxide issuing 
from these nozzles serves to knock 
out a blaze at its source. The car- 
bon dioxide streaming into the car- 
buretor air duct through a small 
orifice type nozzle is for the pur- 
pose of stopping the engine quickly. 

The effectiveness of this setup 
has been demonstrated many times. 
One fire protection system was 
called upon 37 times during 1944 to 
extinguish fires caused by the 
breaking of gasoline or coolant 
lines while the engines were run- 
ning. In no case did the engines 
suffer damage beyond some burnt 
insulation of electrica] lead wires. 
By injecting carbon dioxide into 
the carburetor air duct, the pro- 
pellers are usually stopped within 
30 sec, so that the full undiluted 
smothering and cooling action of 
the carbon dioxide is brought to 
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_min discharge period. 































bear on the seat of the fire urin, 
the remainder of the total ty , 


In the installation illustra: .<, t), 
total discharge period for ez bh tes, 
cell is 2 min, during whic’. tip, 
1,800 Ib of carbon dioxide an }, 
applied. The actual extingui.jime 
of most test cell fires is ni :mal) 
accomplished within 30 to 45 se 
Prolonging the discharge eyon; 
this time provides a marvin of 
safety and serves to assure thor 
ough cooling of all hot surfaces y 
eliminate the possibility of re-ign; 
tion. 

Protection of the contro! room 
which contains many valuable ip 
struments and gages, is afforded } 
total flooding. Admitting 500 |b » 
earbon dioxide in 1 min to thi 
room through a 1 in. supply pip 
and nozzle provides positive ex 
tinguishment. 

The approximate length of pip 
of various sizes through which th 
carbon dioxide must travel to reac} 
each of the hazards from the stor 
age tank can be roughly ascertaine 
from the schematic drawing. Dis 
charge rates and the automatical) 
timed discharge periods are giver 
in Table 1. 

From this typical system the ba 


QUICK DISTRIBUTION of 
carbon dioxide from a large 
tral source of supply under w 
common combinations of pressw 
and temperature conditions is 
vital industrial service in whic 
piping plays a major part. M 
Voss, research engineer with th 
Cardox Corp., describes here th 
layout, installation, specificatior 
testing, etc., for such process pif 
ing. . . . The type of piping k 
out developed for this applicatic 
has contributed measurably to th 
reliability of fire sega 


duction time—and it saves |i 


; [i Heatix.., Piping & Air Conditioning, April 1946 73 

























h tes 
time 

an be 

nment| 


“Mally 


4-Ton Low Pressure Carbon Dioxide 
nit 








Transformer 
Room 

12°C 100" 18-0" 
5 see 
eyone 
in 9 
thor 
ces ty 
>-igni 













Test Cell No./ 
/4-OU M6 70-0" 


room 
le in 






* 


ied | 5 
) Ib of Contro/ Room y 
. 10°0C 10-6 35°0" N 

0° thi N 
G 


y pip 
fe ex 











I" Riser 
from 
Pipe Trench 


2” 





ld" 
f pig 


ch th 
reac 
2 sto 
taine 
. Dis 
tical] 






Tes? Coll Ne. 2 
OX 18-6°X 70-0" 








\ 
\ 


, Layout of Piping System 
give For the Protection of Two Airplane Test Cells and Associated Hazards 























































he D af 
7o Other Selector A ] 
Hazards Valve ' 
7 4 
meatier. A Oischarge 
we 08 Noez/e 
a/ve 
. 7 
or uw Master 
"tne Tt Selector 
s is Pilot Va/ve 
te a | 
t. * * 
th t Pilot Piping System R 
re Pe 
a ee 
5S P 4” Back-Seoted Va/ve ¥ ¢ rs 
B . . ae 
; Pressure Locking Device 3 
vd Swited Locked Oper ee 
i t om 
‘to } An ae + 
on - > 
DC CQ, Strainer rifice ae 
Miop/e - as 
é <= 
Pinal S 
rs oe a 
ng ‘All Connections Back Welded Heat Detectors eae 
Derails of Explosionproof Detection System 
xs Qverated by Carbon Dioxide Vapor 
e } g 
| eee Ps Ree Se bane 
eee ; * “ a ; ] . & ce Be he ye Hp e : ' rs a “ 
ril 19@@iieating, Piping & Air Conditioning, April 1946 16 

















a 








sic pattern of a low pressure carbon 
dioxide fire protection system be- 
comes readily apparent. The main 
items for storage and distribution 


Table 1—Carbon Dioxide Discharge 








Data 
Discharge 
Rate, Time, 
Hazard Lb per min Min 
“Hest cell... ..cces SE « deharace. 
kes a Pe 2 
a "a | Se 1 
Hose heel on roof 250........As may be 
required 
Pipe tunnel ...... aid ua Veen 1 
Transformer room 175.......... 1 





are a liquid carbon dioxide storage 
unit with a tank shutoff valve, a 
master control valve near the stor- 
age unit, piping to a hazard group, 
selector control valves for each haz- 
ard, and the piping into the hazard 
—together with a suitable dis- 
charge nozzle or nozzles. Naturally, 
a complete system involves a con- 
trol arrangement for timing the 
opening and closing of the proper 
valves and a means of initiating the 
control system, either by an oper- 
ator or automatically. The dis- 
charge-cycle may be started either 
automatically or manually by 
means of an electrical control sys- 
tem, or in the event of current fail- 
ure, the control valves can be op- 
erated by opening conveniently ac- 
cessible pilot valves. All control 
valves are actuated by the carbon 
dioxide pressure itself. Small elec- 
tric solenoid operated pilot valves 
or supplementary hand operated 
pilot valves admit or release pres- 
sure to operate these control valves. 


A Good Piping System 


It is evident that a fire extin- 
guishing system must be ready to 
function in all respects at any time; 
therefore, extreme reliability must 
be built into all its parts. This is 
achieved by simplicity of design 
and construction. In harmony with 
this need, rigorous specifications 
govern the piping installation and 
the exercising of particular care on 
the job is naturally demanded. 

A good piping system starts with 
an intelligent layout and with the 
proper sizing of the pipe. For car- 
bon dioxide flow, pipe sizes are so 
selected that the pressure at the 
nozzle is always well above 60 psi 
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gage. The fact that liquid carbon 
dioxide flashes into snow and vapor 
at this pressure requires this pre- 
caution, for if during the discharge 
the pressure in the pipe drops be- 
low this value and snow formation 
takes place, the partial or complete 
obstruction of one or more nozzle 
orifices could reduce the discharge 
rate considerably. The schematic 
diagram and the data in the table 
indicate in general the relation- 
ship between lengths of run, flow, 
and the corresponding pipe sizes 
which assure pressures at the noz- 
zle safely above the minimum to 
prevent snow blocking of the ori- 
fices. 
Piping Specifications 


The valves in the pipe lines di- 
vide the piping system into three 
sections which, because of the dif- 
ferent service required of them, 
are governed by somewhat differ- 
ent specifications. 

Since the short piping between 
the storage unit and the master 
valve is continuously under the 300 
psi storage pressure, extra heavy 
steel pipe with welded fittings or 
flanges is prescribed. Welded pip- 
ing with extra heavy socket weld 
fittings up to 2 in. diameter, or 
regular extra heavy steel welding 
fittings for larger diameters are 
employed. Butt welded piping for 
sizes up to 2 in. is acceptable, but 
for larger sizes, lap welded or 
seamless pipe is required. Alter- 
nately, up to and including 3 in. 
size, screwed piping is permissible 
when forged steel screwed fittings 
are used and when the connections 
are subsequently back welded on 
the job. Testing with soap solution 
must disclose absolutely no leak- 
age, since loss of carbon dioxide 
from the supply cannot be toler- 
ated. One of the sketches shows 
piping details at the storage unit 
of a 10 ton installation with four 
master valves. 


Less stringent requirements pre- 
vail for the piping between the 
master valve and the selector valve. 
Since this section of pipe is only 
under pressure during a discharge, 
the lighter weight 300 Ib malleable 
black fittings may be used and 
threaded connections need not be 
welded. Absolute tightness of con- 
nections is not essential; neverthe- 
less, there must be no visible or 
audible leaks. 
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The piping downstream ;), 
selector valve, also under pr .sy, 
only during discharges, but a , 
lower pressure than the pr. vio, 
piping section, permits the  < 4 
standard weight pipe. Howe er. ; 
must be galvanized, since th | lay 
piping section is open to the «mos. 
phere at the nozzle end and hep. 
fore subject to interior corro oy 

Good, acceptable piping nai jra|) 
demands secure support an! ap. 
choring. Specific types of su por: 
can be selected from a large hoi« 
of designs, but to ensure «afer 
only clevis hangers, strap hangers 
wall brackets, wall clamps, trapex 
hangers, etc., made of steel are per. 
missible. Cast iron supports or cop. 
duit clamps are not considered sa. 
isfactory. Generally spacing sy. 
ports at 10 ft intervals is adequat, 
although for %4 in. pipe and smaller 
6 to 8 ft spacing is necessary » 
prevent sagging. Solid anchoring 
to walls, ceilings, or columns by 
angle iron bracing near discharg 
nozzles serves to counteract the dis. 
charge reaction which might other. 
wise set the pipe swaying. 


Considerable Pipe Contraction 


Cooling of the piping during a 
discharge results in considerable 
contraction and therefore the con- 
struction must allow for longitu- 
dinal movement of the pipe. The 
temperature of the pipe may range 
from 0 F near the storage tank t 
about —50 F at the nozzle end of 
the system. Self-refrigeration of 
the carbon dioxide is responsible 
for this progressively decreasing 
temperature along the length of the 
pipe. This phenomenon, common t 
all liquids if they are caused t 
flow from a vessel at saturation 
pressure, is particularly noticeable 
in carbon dioxide flow because 0! 
the large pressure drop experi 
enced. It is a law of nature that for 
every given pressure, the liqui( 
must invariably assume a definite 
corresponding temperature. Thus 
lowering of the pressure induced by 
the fiow through the pipe bring 
about a temperature drop from 0f 
to —50 F as the pressure change 
from 300 psi gage in the storag 
tank to, say, 100 psi gage «t the 
nozzle. To produce this cooling ¢- 
fect, some of the liquid must v 
porize—in fact, at the nozzle, about 
18 per cént of the carbon d oxide 
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SAFETY VALVE ASSEMBLY 


VAPOR LINE 


LIQUID LEVEL GAUGE 
PRESSURE GAUGE 


by weight is in vapor form. In 
erms of volume, this represents a 
very considerable change. Since the 
specific volume of the vapor at 100 
psi gage is much greater than that 
of the liquid, the volume of the car- 
bon dioxide liquid-vapor mixture at 
the nozzle is about nine times the 
volume of the liquid in the storage 

nk, as shown in the accompany- 
ing graph. 

The extent of pipe contraction 

perienced as a result of cooling 
is about the same as the degree of 
pansion accompanying the flow 
of low pressure steam. The shrink- 
of 100 ft of steel pipe due to 
mperature drop from, say, 80 F 
» the minimum of —50 F amounts 
0 about 1 in. Taking up this con- 
raction requires a joint that per- 
mits pipe movement. Such a joint 
8 necessary between two points of 
igid anchorage and at approxi- 
nately every 100 ft of pipe in long 
ngths of straight run. Often, as 
part of the natural layout of the 
system, a swing joint can serve to 
give the desired flexibility. A joint 
of this kind occurs when a short 
vertical as well as a horizontal pipe 
ection must be used as a connec- 
on between two straight runs of 
pipe going in the same direction 
but on different planes. Lacking 
such » convenience, either a U sec- 
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tion or a slip expansion joint is em- 
ployed. 

Because of the pipe movement 
due to contraction, it is evident 
that a pipe rigidly set into a wall 
or partition through which it must 
pass might break the bond and pro- 
duce undesirable cracks. This diffi- 
culty is overcome by leading the 
pipe through a sleeve. A suitable 
sleeve is one made of standard black 
steel pipe of at least two pipe 
sizes larger than the pipe passing 
through it, with the annular space 
packed with oakum or asphalt com- 
pound. Face plates are sometimes 
used for trim. Sleeves through floor 
or roof slabs are generally extended 
several inches beyond the floor or 
roof level in accordance with local 
building regulations. 

At times it is necessary or 
desirable to embed the pipe in a 
concrete floor or wall or to run it 
underground. In such a case, extra 
heavy steel piping is always used 
and all connections are welded. 
Wrapping the pipe with burlap pro- 
vides for contraction when it is en- 
cased in a concrete slab. For un- 
derground piping, a double, spirally 
wound, burlap wrapping with in- 
termediate and final treatment of 
corrosion resisting pipe coating is 
considered essential to guard 
against deterioration. Normal 
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HOUSING 


DROPS OF CONDENSING CO, 
LIQUID CARDOX CO, 


Above: Large quantities of carbon dioxide for 
fire protection are stored in liquid form in in- 
sulated and refrigerated storage vessels like this 


depth below ground level is either 
3 ft or below the frost line. 

Piping between the storage unit 
and the selector valve should slope 
so that upon closing of the selector 
valve at the end of the discharge 
the liquid remaining in this piping 
section can drain back into the 
tank. At the end of the discharge 
the master valve also closes, but it 
is purposely constructed to permit 
return flow from the piping into 
the tank when the inflow of heat 
raises the pressure of the piping 
system above the tank pressure. 

Should it be necessary to run 
part of this piping at a level be- 


‘low the top of the storage unit, 


then a return of substantially all 
liquid in the piping is accomplished 
by placing a “U”’ trap at the bottom 
of the riser nearest the tank. 

After all liquid has returned to 
the tank, further heat flow into the 
piping also forces the return of 
some vapor which the refrigerator 
recondenses into its original liquid 
form. 


Control Piping 


The auxiliary manual pilot sys- 
tem, always provided, backs up the 
electrical control system so that the 
valves can be operated even in the 
event of a possible current failure. 
This system involves a normally 


77 














Changes of Carbkore Dioxide 
During Flow through Pipes. 
Ligulad Carbore Dioxide 
Discharged trot Storage Vesse/ 
At 300 psi Gage 


0.32 


0.28 








0.24 
y 
v 
Fer Cert ligula 
y 
ss X 
uy 2/6 ! 80 .S-20 
N Temperature & 
S = 
»- 
ws oe 
012 60% -40% 
N 5 
Volume . % & 
0.08 of / 1b. 40-608 
of Mixture N 
Volume iS 
of Vapor & 
Fractior 
0.04 20 N -80 
volirme of Li fraction q 





0 
300 250 200 
Pressure, 


energized valve which, upon inter- 
ruption in electrical service, admits 
carbon dioxide vapor pressure to 
open the master valve. Should a 
discharge then be required, an op- 
erator need merely turn a con- 
veniently located hand. operated 
pilot valve to open the proper se- 
lector valve. The general arrange- 
ment of this control system is 
shown in one of the diagrams. 
Standard galvanized pipe of 4% in. 
and % in. size is used for pilot 
piping, except for the piping sec- 
tion continuously under pressure 
which requires extra heavy pipe 
with back welded connections. 
Another auxiliary piping system 
frequently used serves to close win- 
dows, doors, and other openings in 
case of fire. Closing of openings 
accomplishes several purposes. It 
shuts off the fresh air supply which 
inhibits the severity and spread of 
the fire. It assures efficient use of 
the carbon dioxide injected into the 
space and it retards dissipation of 
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the carbon dioxide after the dis- 
charge, thus allowing an extended 
soaking period, to be certain that 
all materials have cooled below the 
ignition point of the inflammable 
vapors. If openings are not closed, 
fires can be effectively extinguished 
nevertheless, but the rate of carbon 
dioxide application may have to be 
greater and consequently a larger 
storage tank, larger piping, and 
larger valves are required. To pro- 
vide automatic closing of windows, 
doors, and the like, they are hooked 
to a pressure operated release de- 
vice. A piston in this device pushes 
forward when carbon dioxide vapor 
under pressure is admitted to the 
piping and forcibly disengages the 
hook. The properly weighted doors 
or windows then close by gravity. 
To direct the operating pressure to 
these releases, 42 in. standard gal- 
vanized pipe is used, together with 
extra heavy galvanized malleable 
fittings. 

In locations such as pipe tunnels 
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connecting test cells, violen: y 4, 
plosive mixtures frequently exis 
In such extreme hazardous: |o¢,. 
tions or in rooms in whic! da, 
gerous gases such as ether a, 
likely to be set free, explosio prog 
detection systems must b. ¢, 
ployed. Hence, either an exy dsjop. 
proof electrical] or carbon < joxi;, 
vapor detection system is in tall 
The essential components of a cq). 
bon dioxide vapor system ar. fys). 
ble head heat detectors, a prossy, 
control, and a flow restricting or. 
fice, as shown in one of the sketches 
Normally, the whole pipe line is y». 
der pressure. When a fire release 
the fusible head heat detector, cq). 
bon dioxide escapes rapidly api 
since its flow into the pipe is ver 
much restricted by the upstrear 
orifice, the pressure drops, thus a. 
tuating the pressure switch whic 
initiates the control cycle an 
causes the discharge to take plac 
The piping specified for this ¢ 
tector system is 4 in. extra heavy 
black pipe with steel fittings ani 
back welded joints, because it \ 
continuously under pressure. 


Piping Installation and Testing 


As can be readily appreciated 
one of the most important concern 
is to be assured that all piping co 
nections and valves are tight. Thus 
particular care is taken in assem 
bling the system on the job ané 
then tests are made to verify th 
condition of the completed systex 

Preliminary to assembly, @ 
screwed piping and fittings are in 
spected to see that the threads a 
clean cut and full length and tha! 


Total flooding discharge nozzle 


! 





To permit pressure testing of 


the degree of 
readily determined. 





The testing of the tightness of the 
valve on the job would seem to be 
superfluous in view of the fact that 
all valves are individually tested by 
immersion in a kerosene bath be- 
fore shipment; however, this double 
check serves to give extra assur- 
ance of unquestioned reliability. All 
piping downstream of the master 
valve must, of course, also be tight, 
but since this portion of the piping 
system is subject to pressure only 
during a discharge, absolute bubble 
tightness is not required. Piping 
which is to be permanently con- 
cealed must show no leaks what- 
ever. Such piping sections must be 
pressure tested before being cov- 
ered. 





'Y ex Miine ends have been reamed free of 
exis, Murrs and ridges. Then the pipe is valves after installation and also to 
loca. thoroughly cleaned by pulling a facilitate subsequent removal or re- 
dan wire fue brush through it several placement, a short removable sec- 
‘Y anfiimes and following it up with a tion of pipe is generally located 
Proc! fiundle of clean rags soaked in car- directly downstream of the valve. 
 em-fion tetrachloride. In the case of After the piping is in place, it is 
‘sion Miwelded pipe, this treatment is pre- inspected for possible leakage. The 
“\0XideMeded by pounding the joints to test pressure is 300 psi, using car- 
‘alle’ ioosen the scale. As a further pre- bon dioxide vapor or air. Not the 
4 car-M-aution, dirt and blowout pockets slightest leakage is permitted in 
fusi. More installed beyond the last take- the piping section between the stor- 
'°SSure Mog of each main header or in head- age tank and the master valve, 
\g On-M ors at 90 deg turns when the run which is continuously under pres- 
‘etches MBpack of this point is about 75 ft or | sure. Also, the master valve must 
is u-fBmore. Such pockets are preferably | be found to shut off absolutely 
clease MM about 18 in. long but, in cramped tight. With the careful application 
'T, car M@quarters, short 8 in. nipples with of soap solution, 
Y and ficaps have sometimes been used. tightness is 
iS Very 
ee 
hus ae. 
whic REFRIGERATION FOR AIR 
olan Of late there has been considerable discussion of heat- 
ris efqgging and ventilating airplanes with emphasis on heating 
hear requirements and the various types of heating systems. 
vs ani A good deal of consideration has also been given to 
> jt ,gggminimum ventilation requirements for the dissipation 
of odors, tobacco smoke, etc. The ventilation rate, of 
course, has a direct effect on the humidity problem, 
sting Hi which is of importance particularly on long range, high 
ciated altitude flights throughout the year. 
ncern In a paper, Refrigeration for Air Conditioning Air- 
1g con craft, which was presented at the National Air Trans- 
- Thuy Dort session of the SAE, December 5, 1945, the author, 

































Bernard L. Messinger, states that “it is a common mis- 
conception even among engineers that aircraft air con- 
ditioning does not require refrigeration simply because 
airplanes can be flown at sufficiently high altitudes to 
avoid excessive ambient temperatures.” To support his 
statement that refrigeration is necessary, the author, 
who is associated with the Lockheed Aircraft Corpora- 
tion, points out that on a hot summer day a 75 F tem- 
perature is not reached until a plane has reached an 
altitude of 7000 ft. Due to solar radiation, internal heat 
dissipation, and the difference between static and total 
temperature—the rise in temperature due to stopping 
air (relative to the plane) having an initial velocity 
equal to the free air stream—the actual cabin tempera- 
ture will be 85-95 F. Another factor which is stressed 
is the elapsed time between the terminal and point of 
take-off. In some cases the time amounts to 30 minutes 
ormore. In airplanes having pressurized cabins (espe- 
tially where pressurization begins at take-off) the need 
for refrigeration is augmented due to reduced ventila- 
tion within the practical limitations of the super- 
chargers and the fact that even with aftercoolers, the 
air delivered to the cabin is of somewhat higher tem- 
perature than the total ambient temperature. 

After describing design conditions which were used 
for the Lockheed Constellation, the author compares the 
vapor refrigeration cycle, the use of dry ice, and the 
air expansion turbine system. In spite of the fact that 
the vapor compression system is by far more efficient 
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CONDITIONING AIRCRAFT 


than the latter, he does not consider it the first choice 
for this use because a “Freon 12” system designed for 
a plane having 60 persons would require about 10 tons 
capacity with a 17 hp motor for the compressor and a 
5 hp motor for the condenser fan and the total weight 
would be about 58.5 Ib per ton. 

The use of dry ice, which would liberate large vol- 
umes of CO, during pressurized operation, would re- 
quire an indirect system. Such a system was set up 
with an alcohol circulating system involving a circu- 
lating pump, a modulating by-pass control valve, storage 
tanks for dry ice, etc. This system is not considered 
desirable because on a cross country flight, even after 
half the distance was covered, the total weight would 
be about 88 Ib per ton. From the standpoint of ease of 
maintenance the system leaves much to be desired and 
there is the additional problem of handling the dry ice 
while charging the storage tank. 

The air refrigeration cycle, which is rarely used in 
the commercial field because of its relative low efficiency, 
was selected as the most practical choice for the Con- 
stellation. Power enters the system only through the 
cabin superchargers, which are no larger than would be 
required for pressurization alone. This is due to the 
fact that they are designed for high altitude flight and 
at sea level they have the inherent capacity to supply 
the mass-flow required for the maximum refrigeration. 
In this system air enters the pressurizing compressors, 
passes through a primary intercooler, a secondary com- 
pressor, an aftercooler, an air turbine, a water sep- 
arator, and finally to the cabin in the order named. The 
air turbine is used to drive the secondary compressor 
and the fan which supplies the coolant, air, to the after- 
cooler. It also reduces the pressure of compressed air 
to approximately atmospheric pressure. The total weight 
of the installation is about 25 lb per ton of capacity 
and it is arranged for ready accessibility. According to 
the author, this system is considered to be the “simplest, 
lightest, and most compact system for the purpose of 
conditioning pressurized transport airplanes.” 
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The telephone building in St. Louis during clean- 
ing operations. The company believes it will take 
three or four times as long for the building to 
return to its condition prior to this 1941 cleaning, 
now that the city smoke has been greatly reduced. 


Does 


SMOKE 


ABATEMENT 
Pay? 


Business and Professional Men of 
St. Louis Say “Yes,” According to 
Smoke Commissioner J. H. Carter 


THe QUESTION of reducing the 
smoke in the atmosphere of our 
American cities is receiving more 
attention and publicity now than 
ever before. Articles on the sub- 
ject are appearing in magazines 
and other publications—not only 
the technical press, but those hav- 
ing general circulation as_ well. 
From the Mississippi valley to the 
eastern seaboard almost every larg- 
er city having a concentration of 
industry, or a winter season re- 
quiring heating, is now either en- 
forcing a smoke abatement pro- 
gram or actively promoting one. 
Some, which have had smoke reg- 
ulating ordinances on their books 
for many years, are now consider- 
ing making them more severe and 
more effective. Scarcely a day 
passes that the daily press of some 
part of this area does not carry a 
story or an editorial urging action 
along this line. 

Yet effective smoke reduction 
cannot be accomplished without 
some impact on the citizens of the 
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community. The average house- 
holder finds that he must radically 
change his fuel burning habits. He 
has to learn more about firing a 
furnace than he ever knew before, 
and be vigilant in putting his new- 
found knowledge into day by day 
practice. He may be required to 
spend money for less smoky fuel 
or improved heating equipment. He 
must, in any case, become consci- 
ous of smoke, not only as he sees 
and smells it in the air, but as it 
comes from his own chimney. 

If he operates a piece of rental 
property or a place of business he 
has these additional heating plants 
to keep smokeless. Perhaps he owns 
a factory with a boiler room in con- 
nection. Here he has a still great- 
er problem. These industrial pow- 
er plants are apt to be among the 
worst smoke offenders. Complete 
revamping of the fuel burning 
equipment may be necessary. The 
laundries, bakeries, railroads, and 
countless other industries of the 
city find themselves with an added 
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factor in the operation of t 
businesses which must receive ané 
hold their constant attention 


Is the Trouble Worth It? 


Smoke abatement, like any other 
civic improvement, cannot & 
brought about without cost to th 
taxpayer. In the case of smokt 
abatement, is it worth it? Does th 
average citizen derive enough ber 
efit from a cleaner atmosphere \ 
pay him for his part in the nece 
sary effort? Does the city as: 
whole gain anywhere except in th 
air? These and other similar que 
tions are bound to be asked whe 
smoke abatement is discussed. Th 
answer to them can be found on! 
in a city which once existed ea’ 
winter under a blanket of “smo 
but finally arose and did somethin 
effective about it. Such a city * 
St. Louis. 

The St. Louis smoke ordinate 
was passed by the board of alder 
men and put into operation in Ap" 
1940. It was called a “drastic” 








nance beeause it prohibited the 
ring of high volatile (smoky) 
yal, except in mechanical stokers, 
the city. It even made illegal the 
je of such coal except in stoker 
zes. Although bitterly attacked, 
was fully enforced its first year 
d each succeeding year, notwith- 
anding that enforcement was 
ade more difficult as the war pro- 
i essed. 

The local office of the Weather 
yreau is located in downtown St. 
suis. Its observations, therefore, 
ord conditions as experienced in 
at part of the city most affected 












report took into account the added 
laundry, dry cleaning and redeco- 
rating bills, the loss due to deteri- 
oration of sheet metal and other ex- 
terior surfaces, the loss of mer- 
chandise on shop shelves, the extra 
cost of artificial lighting, etc. Not 
including the cost of wasted fuel, 
they found that the detrimental ef- 
fects of the smoke laden atmos- 
phere alone cost the people of the 
city over 14 million dollars a year. 

To determine whether or not 
some of these millions are being 
returned to the city’s residents as 
dividends on their investment in 
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y smog—the business area. Hour- 
recordings of smoke in the at- 
_ Miosphere are made as a part of the 
ve and : 

ureau’s routine. Fortunately, 

hese records are available for the 
? st winter before the new ordi- 
ance was passed and for each of 
e five subsequent winters. They 
how that the average overall re- 
uction in smoke has amounted to 
1 per cent, with the biggest gain 
cing in “thick” smoke, where the 
eduction has been 80.8 per cent. 
To remove nearly three-quarters 
f the winter’s smoke from a city’s 
tmosphere must have wrought 
- ques ome noteworthy changes in the 

whale ns conditions of its citizens. 

i Yown what avenues shall we look 
4 ol ne find them? 


i a Smoke Cost $14 Million a Year 
sm 


ethintg Back in the days when the city 
‘ity @™Boped its way each winter through 

cloud of smog, the Citizens’ 
inanef{a™0ke Abatement League prepared 
alder report showing how much it was 
Aprifmsting the people of St. Louis to 
c” ofm@mePPort its smoke nuisance.* This 
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/, IT Is FITTING to follow up Raymond R. Tucker's series of five articles 
on the details of the St. Louis smoke elimination program—which was 
concluded in the February 1946 Heating, Piping & Air Conditioning— 
with an answer to the question, “Does smoke abatement pay?” J. H. 
Carter. smoke regulation commissioner of St. Louis, reports here an 
- emphatic “Yes” as the answer based on opinion, facts, and figures from 
business and professional men of that city. Clearing three-quarters of the 
smoke from the city’s atmosphere has—he states—made for a more 
beautiful city. improved the health of the residents. lowered housekeeping 
costs, and increased business profits. ... There are many cities now 
giving increased attention to this matter, many others that should be. 
This article on the results of an outstanding program. and Professor 
\ Tucker's five articles on its details. are of great value and importance 













smoke abatement requires the con- 
tacting of people who can supply 
facts rather than opinions. Visit- 
ors who come to St. Louis to study 
its smoke program learn much of 
interest from the “man on the 
street.” The taxi driver, the police 
officer on the corner, the newsboy, 
the housewife, the shopkeeper can 
all tell us that they like smoke 
abatement—that they ‘“wouldn’t 
go back to the old days for any- 
thing’’—but they are not in a posi- 
tion to give facts or figures. Our 
information must be obtained from 
those whose everyday business 
deals with one or more of these 
items. Let us see what some of 
them have to say. 

The most conclusive way to ob- 
tain the information would be in 
the form of dollars-and-cents com- 
parisons of costs before and after 
smoke regulation. Unfortunately, 
this is possible only in a few cases. 
All but one of the years since the 
ordinance’s enactment were war 





*Annual Cost of Smoke Nuisance to St. 
Louis, Speakers Bulletin No. 13, Citizens 
Smoke Abatement League, 1927. 
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years. Materia] and labor costs are 
no longer comparable. It was dis- 
covered, for instance, that whereas 
the work required to keep clean a 
square foot of rental space in a 
downtown office building is less, the 
dollar cost of that service has in- 
creased. 

Nor can all the benefits of a clean 
atmosphere be measured in dollars 
and cents. How can we evaluate 
the ability to beautify our parks 
and boulevards with plants and 
shrubbery? What is the gain to 
the pocket books of property own- 
ers through the landscaping of 
their homes and estates? Yet here 
we find one of the most striking 
evidences of what happens when 
smoke is’ greatly reduced. It is 
found that flowering plants, shrubs, 
and trees thrive—where, before, 
they wilted and died or at best were 
not able to attain full beauty. 


Beneficial Effect on Plant Life 


The Missouri Botanical Garden, 
which—popularly known as Shaw’s 
Garden—has been one of the show- 
places of St. Louis since our grand- 
fathers’ time, has had much to say 
about the effects of smoke in the 
air in its publications of past 
years.t Such plants as begonias, 
cinerarias, tropical water lilies, 
fuchsias, etc., might be entirel, 
defoliated during a single smoke 
pall of less than 24 hr duration. 
Other plants, which might not lose 
their leaves, would have them dis- 
colored. But these were only the 
instantaneous effects. Latent effects 
showed up over a period of time 
in abnormal browning and dropping 
of leaves, drooping, or discoloration 
of flowers. 

By the time the ordinance had 
been in operation only a few 
months, the beneficial effects on 
plant life were so noticeable that 
the garden devoted a considerable 
portion of its January, 1941, bulle- 
tin to a discussion of them. So far, 
they said, neither the latent effects 
nor the sudden “overnight” dam- 
age had been observed in any of 
the plants previously known to be 
particularly sensitive to smoke. 
“Certainly,” they said (in 1941) 
“there has been such a marked im- 
provement that one is inclined to 
become optimistic about the possi- 





tMissouri Botanical Garden Bulletin— 
Vol. 5, No. 11; Vol. 12, No. 6: Vol. 12, No. 
10; Vol. 16, No. 1; Vol. 20, No. 2. 
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bilities for successful gardening in 
the city.” 

Five years later, Dr. George T. 
Moore, the garden’s director, af- 
firms that the optimism was justi- 
fied. Asked for a further state- 
ment, he said he could do no better 
than corroborate what was said in 
January, 1941. The city floricul- 
turist, also, states that the same 
results have been observed in the 
city’s parks and greenhouses, and 
the city forester adds, “Now we 
feel safe in planting evergreens and 
even juniper in our downtown area. 
Previous to the adoption of the city 
smoke ordinance, this was unthink- 
able.” 

It appears quite evident that, 
apart from a cleaner and brighter 
sky, a relatively smoke-free city 
can be a more lovely city to live 
in than a smoky one. If the pro- 
fessional growers find conditions 
so much more beneficial to plant 
life, this must be true of every 
homeowner who tries to maintain 
a velvety lawn and a few flowers 
or shrubs to reflect his pride in his 
own place! The more amateur a 
gardener he is, the more he needs 
all the help nature can give him. 
Smoke reduction gives nature a 
chance. 

Is Health Affected? 


We are inclined to think that 
atmospheric conditions which bene- 
fit plant life should also benefit hu- 
man life. The question as to wheth- 
er or not smoke in the air is detri- 
mental to health has been argued 
pro and con for many years. How- 
ever, we are not interested in these 
arguments now, we want only facts 
in the form of results. Has the re- 
moval of 73 per cent of the smoke 
from the atmosphere had any effect 
on the health of the people of St. 
Louis? 

Marked improvement cannot be 
looked for in those diseases which 
are reported to the Bureau of Vital 
Statistics; hence, it was necessary 
to put this question individually to 
the eye, ear, nose, and throat doc- 
tors of the city. Their response 
was immediate and most conclu- 
sive. Of the 33 nose and throat 
specialists who replied, only four 
could say they had seen no im- 
provement. The other 29 are al- 
most unanimously agreed that 
“there has been a very definite re- 
duction in infections of the upper 
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respiratory passages and of the 
tracheobronchial tree.”” Since smoke 
regulation (they say) they have 
observed considerable changes in 
the mucous membranes of the nasal 
passages. “Nowadays we rarely see 
a nasal mucosa spotted with soot 
particles as we used to see them,” 
is the way one put it. Prolonged 
and repeated exposure to the old 
soot-laden air of St. Louis caused 
serious and permanent damage to 
the delicate membranes of nose, si- 
nuses, and the lungs, these doctors 
told us. Such injuries rendered the 
membranes more susceptible to in- 
fection, with resultant increases in 
colds, sore throat, sinus infection, 
influenza, laryngitis, bronchitis, 
pneumonia, etc. In the opinion of 
nearly everyone, a great decrease 
in the irritating effects of the city’s 
air has been brought about. A re- 
duction in the incidence of these 
diseases has therefore inevitably 
been accomplished, and cases which 
are brought to the doctors respond 
much more readily to treatment. 


Are you a sufferer with hayfever 
or asthma? If so, move to a less 
smoky city. Smoke regulation has 
been a tremendous benefit to these 
patients, we are told, as smoke and 
gas cause a marked aggravation of 
the symptoms. Most of the sinus 
trouble, too, is aggravated by 
breathing smoky air. “Patients 
with a chronic sinus disease gen- 
erally have felt better due to smoke 
elimination” is the testimony. 


As indicative of what the experi- 
ence of the majority of the nose 
and throat specialists in St. Louis 
has been, the following letter from 
one of them is quoted. 


“For almost 30 years, 90 per cent of 
my practice here in the city of St. 
Louis has been confined to the dis- 
eases of the upper respiratory tract 
and the paranasal sinuses. During 
these years, up to several years 
ago, I have noted the effect of our 
polluted air upon these organs, and 
the frequent, if not almost continu- 
ous, suffering from head colds with 
the consequent involvement of the 
sinuses, the burning throats, the 
harsh, dry coughs, in many cases ter- 
minating in some form of lung or 
bronchial complication. I have ob- 
served the effect of sulphuric acid 
fumes upon those either sensitive or 
allergic to them. I have also wit- 
nessed the pitiful fight for air among 
those afflicted with any type of asth- 
ma. It has been a distinct pleasure 
to note the beneficial effect on these 
respiratory organs now that the air 
pollution has been more or less con- 
trolled. I have no way of estimatin 
the number who have been benefi 









by the smoke elimination pr ran 
but I feel certain the number i» yj, 


large.” 

The eye specialists, whi! yo, 
quite as unanimous as the no. > an; 
throat doctors, are sufficient]; xo ;, 
leave no doubt that smoke bate. 


ment has reduced the num)er ,; 


eye infections and has alle. jata 
the suffering of those afflicted. Th), 
is particularly noticeable in case. 
of conjunctivitis which are s: eonq. 
ary to nasal irritation, but aiso jy 
inflammation and irritation of th. 
external eye caused by “irritants 
both chemical and mechanica!” jy 
the air. The following quotatio 
from one of the letters tells ¢h, 
story quite concisely and to the 
point. 

“I desire to state that there ha 
been a very noticeable improvemen: 
in the incidence of eye infections sinc 
the smoke program has been adopted 
I hope there will never be any relaxa- 
tion in the law now in force as eye 
infections, due to smoke pollution 
have almost been eliminated.” 

So we find accrued dividends due 
to smoke reduction in the form of 
a more beautiful city and a more 
healthy city. Nor are these entire- 
ly “stock dividends.” The testimony 
of the medical profession shows 
that its benefits are paying out in 
cash, Fewer trips to the doctor's 
office can’t help but mean lower 
doctor bills! 


Building Renovation and Repair 


Civic beauty, too, can be close) 
related to the pocketbooks of all 
property owners. This becomes ap- 
parent when we consider the main- 
tenance of the exterior of our build- 
ings, both as to renovation and re- 
pair. Atmospheric smoke and soot 
not only soil but stain nearly a! 
external surfaces. The accompany- 
ing airborne acids attack and even- 
tually destroy paint and_ sheet 
metal. The Citizens’ Smoke Abate- 
ment League, in the survey previ- 
ously mentioned, found that the 
people of St. Louis were paying ou! 
over $2% million a year just for 
unnecessary renewing of paint and 
sheet metal. Is some of this money 
being saved? 

The destructive effects of smoke 
on these materials, particularly the 
chemical actions, require time. Five 
years is hardly a long enough pe‘i- 
od in which to observe results quai 
titatively. This is true even as ' 
its effect on paint when we o0l- 
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ider ‘nat they were war years dur- 
ng waich work in this line was 
zatiy curtailed. And what work 
hot fivas done was with “wartime qual- 
and Hty” paint, which — the painters 
‘0 to Hrankly stated—was not up to the 
ate. adard. 
T of However, they are not without 
‘ated Bividence of beneficial results. Their 
This HB pservations sum up about as fol- 
cases Bows: Surfaces are easier to pre- 
ond- Hyare as they do not carry the for- 
50 in HBmer coating of soot and grime. 
{ the MMany paint jobs can now be done in 
‘ants, Hpne coat that formerly required 
l” in Hitwo, And last, and right to the 
point, “we also find that the wear- 
ing qualities of paint, particularly 
on the exterior of buildings, has 
been increased at least 25 per cent.” 
Twenty-five per cent of the money 
he league found was being need- 
y spent for outside painting 
“ill come to over a quarter of a 
million dollars a year—a tidy sum 
put back into the pockets of a 
ity’s property holders. 
The sheet metal artisans are no 
«ss positive. These men could rely 
om their experience of many years 
tire: Mipast. Not all of their work was 
nOnY Bawithin the city limits. Much of it 
hows was done out in the county—in the 
‘t 10 Th sburbs—where so many St. Louis 
tors Ti taxpayers migrated to escape the 
ower Bicity’s smoke and dirt. Their ex- 
perience, we are told, was that 
they expected architectural sheet 
metal to last three times as long 
ut there as it did in town. Already, 
since the smoke regulation, they 
ave noticed an improvement in the 
ondition of metal roofs, gutters, 
cornices, valleys, and other work 
in the city. Particularly they do 
not find these surfaces “‘covered by 
soot like we did before 1940. This 
lack of soot,” they say, “will help 
all outside sheet metal to lasi long- 
er and also require less frequent 
painting.” 
One evidence of a renewal of civic 
pride brought about by the reduc- 
tion of smoke, which has been ap- 
for MMparent even to the man on the 
anc street, is the marked increase in 
ney Bi¥the number of buildings which had 
their exteriors cleaned. Downtown 
oke HBSt. Louis, particularly, has bene- 
the Za fited by the restoration of many 
‘ive M™Monumental structures to their 
eci- HP origina! architectural beauty. In 
jai @ the residential districts as well, one 
; to #Bh2s noted many apartments, and 
on- gm even small brick homes, cleaned by 
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washing with water or chemicals. 
The contractors who do this work 
are loud in their praise of smoke 
abatement because it has brought 
them more business. Said one, “We 
are of the opinion that most of this 
increase is due to the fact that the 
public is convinced that the smoke 
regulations are permanent.” But 
they also say about their work as 
it affects the pocketbooks of the 
men who pay the bills, “Today, 
these people realize that if their 
buildings are cleaned they will stay 
that way for some time and it is a 
good investment for them to have 
this work done.” 

The building housing the offices 
of the Southwestern Bell Telephone 
Co. is pointed to as one of the 
notable examples of exterior reno- 
vation undertaken since the smoke 
ordinance. It is one of the largest 
structures in the city. The contract 
for its cleaning was the biggest 
ever let for a single building in St. 
Louis, and the work was the most 
extensive ever attempted anywhere 
with the particular process used. 
It was completed during the sum- 
mer of 1941, a little over a year 
after the ordinance was passed. Of- 
ficials of the Bell company say the 
fact that St. Louis had an effec- 
tive smoke regulation program was 
a leading factor in their decision 
to have the work done. Four years 
later, the company said, “While we 
don’t know the exact time it would 
take for the external surface of 
the building to return to the con- 
dition it was in prior to the 1941 
cleaning, a ‘horseback appraisal’ 
might be that it would take three 
or four times as long.” 


Interior Decorating and Cleaning 


Cleaning the outside of buildings 
may be of only passing interest to 
many a city’s residents, but keep- 
ing the insides clean is of first hand 
importance to nearly everyone. It 
is in this connection that the effects 
of smoke reduction first make 
themselves obvious to the people as 
a whole. There is the evidence of 
countless housewives that their 
curtains do not have to be rewashed 
so soon, and that their draperies 
go less often to the cleaners. Home- 
owners and paperhangers say 
that wallpaper needs less frequent 
renewing and that it is more easily 
cleaned on the wall. Professional 
housecleaners and those who spe- 
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cialize in the renovating of interior 
furnishings are almost unanimous 
in agreeing that they find less dirt 
and have less trouble removing 
what is present. One rug dealer 
ruefully remarked, “it is not very 
good for my cleaning department.” 


Hotels Save Many Thousand 
Dollars 


Those people with whom house- 
keeping is a business are unstinting 
in their acclaim of the smoke reg- 
ulation program. Letters from some 
of them wax almost rhapsodic. The 
owner of six large apartment build- 
ings writes, “We clean our apart- 
ments once each year—the walls 
are about 50 per cent cleaner at 
the time of cleaning than they were 
prior to the passage of the smoke 
ordinance.” Says another (who 
operates several large furnished 
apartments and hotels), “A dollars- 
and-cents comparison cannot be 
made of before and during smoke 
control. However, the general re- 
duction in the expense (house- 
cleaning) is so marked that we be- 
lieve the major credit is due to 
effective smoke control.” This is 
what the manager oi a good sized 
housing project says of his house- 
cleaning bills, “I cannot give you 
a dollars-and-cents reply, but no 
doubt we have saved a great deal 
of money.” He has 252 apart- 
ments; if he has saved “a great 
deal of money” there can be also 
no doubt that the people of St. 
Louis have saved a great dea] more. 
“The smoke ordinance has _ un- 
doubtedly saved householders many 
thousands of dollars in furnish- 
ings,” one upholstery man tells us. 

“A great deal of money”... . 
“Many thousands of dollars.” These 
are impressive, but we still need 
a concrete idea as to how much 
they might amount to. The answer 
comes from the Hotel Association 
of St. Louis. Twenty-one of the 
city’s large hotels took part in this 
survey. They say, “Considerable 
time and thought were given by the 
hotels....in estimating the sav- 
ings and benefits derived by them 
as a result of your program, and 
we feel that the savings in cost in 
cleaning, in decorating, and other 
items were approximately $153,- 
880.” Is there any doubt that the 
investment these hotels made in 
smoke abatement was good busi- 
ness? 











The Building Owners’ and Man- 
agers’ Association of St. Louis 
numbers among its members most 
of the large downtown office build- 
ings. We asked them about their 
cleaning and decorating costs— 
they replied with a whole string of 
eredit entries. “There is no doubt 
that office buildings have benefited,” 
they say, “in the way of eliminat- 
ing smoke from stacks of lower 
buildings pouring into offices of 
adjoining buildings; reduced dec- 
orating costs; length of time for 
washing outside of buildings in- 
creased; decrease of soot deposits 
on desks and chairs during work- 
ing hours of tenants; corridors and 
lobbies easier to keep clean during 
moisture precipitations, such as 
snow and rain; uniforms remain 
clean longer; complaints to man- 
ager’s office in regard to cleaning 
and dirt reduced.” 


Reduces Spoilage in Stores 


Most of the above listed benefits 
will also be felt by the department 
stores and smaller retail establish- 
ments. The greatest loss suffered 
by them because of smoke, how- 
ever, was due to the spoilage of 
merchandise displayed for sale on 
shelves and counters. The grow- 
ing use of air conditioning is les- 
sening this evil to a great extent, 
but even in the larger stores where 
conditioning is more widely em- 
ployed, the effects of smoke reduc- 
tion have been noted. One evidence 
is in the smaller amount of soot 
found on the air conditioning filters. 
This is the testimony of the Asso- 
ciated Retailers of St. Louis, com- 
prised, in part, of the large depart- 
ment stores. This group adds that 
their dry cleaning plants, installed 
in the old days to clean sooty and 
soiled merchandise, now are almost 
entirely engaged in cleaning the per- 
sonal apparel of their employees, 
“while the renovating of garments 
and textile merchandise has fallen 
to an alltime low.” With regard 
to shelf loss, they conclude that 
“there has been much improvement 
since our smoke elimination cam- 
paign has been put into effect.” 

The proprietors of the smaller 
shops in the downtown area and 
outlying shopping districts are even 
more loud in their praise. “There 
has been a marked difference in 
the last few years in the soiling 
of merchandise.”...“Our display 


84 








Cineraria plants at the Missouri Botanical Garden after and before smoke 
regulation. One of the showplaces of St. Louis for many years, Shaw’s Garden 
—as it is popularly known—has had much to say about the effects of smoke 
in the air in its publications of past years. “Certainly, there has been such a 
marked improvement that one is inclined to become optimistic about the 
possibilities for successful gardening in the city,” it was stated in 1941, and 
the director recently affirmed that this optimism about city smoke was justified 


rooms are cleaner and merchandise 
free from excess dust’... .““We no- 
tice our open shelves containing 
fabric samples stay very much 
cleaner.” It is understandable that 
they are not able to translate these 
findings into dollars and cents. 
Though difficult to measure, the 
savings are nonetheless welcome. 


Electricity Saved 


In an article in one of the daily 
papers in another city, it was stated 
that the people of St. Louis were 
saving $35,000 a year in electric 
light bills because of the smoke 
ordinance. No one knows where 
the reporter who wrote the story 
obtained that figure, unless he 
reached for it out of thin air. If 
so, he did not reach far enough. 
The Union Electric Co., which sup- 
plies St. Louis with electricity, says 
it is over twice that amount. To 
arrive at such an estimate, they had 
to consider not only the fewer 
smoky hours but such factors as 
the normal increase in the con- 
sumption of electrical energy by the 
public, the effects of clouds and 
overcast skies, the increase in pop- 
ulation, wartime three-shift oper- 
tions, etc. With all of these taken 
into account, the electric company 
estimates that the people of St. 
Louis are saving about $75,000 a 
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year in decreased light bills be. 
cause of the reduction in atmos. 
pheric smoke. 

These are the testimonials o! 
business and professional men | 
St. Louis who have had the oppor- 
tunity to observe the impact of five 
years of smoke abatement upon the 
people of the city reflected in their 
own businesses. They tell us ex- 
perience shows that eliminating 
three-quarters of the smoke from 
the atmosphere has very definitely 
accomplished these results. It has 
made for a more beautiful cit) 
improved the health of the resi- 
dents, lowered housekeeping costs, 
and increased business profits. 

To the question, “Does smoke 
abatement pay?” St. Louis answer: 
a most emphatic “Yes!” 





Consulting Engineers — The Chi- 
cago Association of Consulting En- 
gineers marked recently its silver 
anniversary, and elected Oscar W 
Dauber, president; Le Roy H. Nett- 
nin, vice-president; and Norman F 
Bueter, secretary - treasurer. Mr. 
Bueter, of Holabird & Root, gave 4 
talk on air conditioning, and Joho 
Aeberly, chief of the city bureau of 
heating, ventilating, and industria 
sanitation, spoke on _ ventilatio 
code requirements. 
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Pipe Specifications, Insulation Standards 





Many important developments 
in the work on standards and re- 
search in materials were discussed 
and acted on at the some 200 meet- 
ings of technical committees of the 
American Society for Testing Ma- 
terials, held in Pittsburgh during 
committee week extending from 
February 25 through March 1. As 
a result of the discussions a large 


moke 
rden [number of new tentative specifica- 
noke TH sions and tests will be referred to 
the Mi the society, and many of the com- 


and i ittees have important changes to 


“i make in existing specifications; 
also a number of new research pro- 
be- Hi grams were pjanned. 
Mos- The meetings of committee A-1 
on steel were featured by rather 
intensive activity in the fields of 
structural steel, bar steels (both 
carbon and alloy), and pipe and 
tubing. Numerous recommenda- 
tions in other fields covered spring 
wire, forgings, stee] castings, and 
steel for boilers and pressure ves- 
sels. To meet the expressed need 
for guidance in establishing not 
only specific requirements but tests 
for materials used at extremely low 
temperatures, two subcommittees 
covering boiler and pressure vessel 
steel and pipe and tubing have ap- 
pointed special sections to develop 
information and data. 

A notable recommendation ap- 
proved in the field of steel pipe and 
tubing was the withdrawal of vir- 
ually all of the emergency alter- 
Chi: H@nate provisions which had been in- 
En- MMtroduced not only in the interest of 
Iver Hconservation of critical alloying ele- 
_'. Biiments, but also to expedite produc- 
etl: ition. The committee in charge felt 
n E. Hit best to canvass those concerned 
Mr. MMwith production and use before 
ve 4 Mproceeding too rapidly, but now is 
ohn HMrevising numerous pipe and tubing 
u of equirements, in many cases to pre- 
ria! Mewar chemical and physical require- 
tio Hments, although in several cases it 

8 incorporating a number of prac- 
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tices which were set up as emer- 
gencies. 

In 13 pipe specifications, a set of 
formulas will be incorporated cov- 
ering the elongation requirement 
for strip tests where specimens are 
cut from material less than 5/16 in. 
in thickness. In certain of the tube 
standards covering steel, the values 
for permissible manganese are be- 
ing raised. 

A survey indicated that three 
specifications previously issued 
through joint work with committee 
A-10 on iron-chromium, iron-chro- 
mium-nickel and related alloys, cov- 
ering various types of ferritic and 
austenitic stainless steel tubing for 
general service, and for the dairy 
and food industry (A 268, A 269, 
A 270) are widely used, but a com- 
panion specification, A 271, cover- 
ing still tubes, is apparently not in 
general use. Reasons for this are 
to be studied in an effort to insure 
that the benefits from the stand- 
ardization program on still tubes 
may become more widely effective. 

Committee C-16, on thermal in- 
sulating materials, has many pro- 
jects under way, including a study 
of the impact test and the measure- 
ment of deflection during flexure 
and at the breaking point of pre- 
formed block and pipe insulation. 

The committee has completed a 
new method of test for strength of 
insulating board made from vege- 
table fibers. This method was sub- 
mitted for publication this year. 

Specifications for blanket or bat 
thermal insulation for building pur- 
poses are under consideration. The 
committee is studying and obtain- 
ing data on water and moisture va- 
por transmission and also on fire 
and flame resistance in order to es- 
tablish the specific requirements 
for these properties. 

In work on physical properties 
of loose fill insulation made from 
both mineral and vegetable mate- 
rials, a study is being made by pro- 
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Developed by ASTM’s Technical Committees 


Many Important Developments During Committee Week 


ducers and consumers to determine 
the physical properties applicable 
to this type of insulation and fol- 
lowing this the data will be evalu- 
ated for use in the establishment of 
specifications. 

The group on thermal conductiv- 
ity of all forms of insulation — 
which functions under the sponsor- 
ship of the ASTM, ASHVE, ASRE, 
and NRC—has selected three meth- 
ods of test for determination of 
conductivity of pipe insulation. 
Check tests will be conducted by 
various members and results re- 
ported at the next meeting. These 
data will also serve as the basis for 
the development of a standard pipe 
conductometer. 

The subcommittee on measure- 
ment of thermal properties other 
than thermal conductivity has un- 
der consideration the following 
properties of thermal insulation: 
(1) heat capacity or volumetric 
specific heat, (2) thermal diffusivi- 
ty, coefficient of thermal conduc- 
tance, (3) effect of prolonged heat- 
ing at high temperatures, (4) heat 
(dimensional) stability at high 
temperatures, (5) surface emis- 
sivity (radiation). 

A special committee is being ap- 
pointed to study the application of 
a rational dimensional standard for 
use by the 85 per cent magnesia in- 
dustry. At the present time, some 
seven manufacturers on thermal in- 
sulation have adopted the ration- 
alized dimensional standard. 

Another important problem con- 
cerns studies of vapor barriers ap. 
plied to thermal insulation used es- 
pecially in the air conditioning and 
refrigeration fields where the 
group in charge has under consid- 
eration a draft of a test method. 
Check tests are now being con- 
ducted for water vapor permeabil- 
ity of sheet materials. It is hoped 
that a tentative method will be 
completed at the next meeting of 
the committee. 

















FP ns SPECIFICATION-WRITING pro- 
cedure outlined in this article was 
devised and used by the author 
while in the service of Thomas H. 
Urdahl, consulting engineer of 
Washington, D. C., prior to his 
entry into the armed forces in June 
1941. While some of the examples 
may be outdated, the principles out- 
lined are still valid. 

The method previously used was 
satisfactory where all personnel 
were well trained in their duties, 
but with the rapid turnover in per- 
sonnel, errors habitually crept into 
specifications. In order to eliminate 
these errors, to increase the flexi- 
bility in the preparation of specifi- 
cations, and to make it possible to 
use semi-skilled clerks, the method 
described here was inaugurated. 

In order to use standard size 
papér and filing cabinets, a 5 in. by 
8 in. card was selected. One set of 
specifications was made on cards, 
and the working copies were made 
on plain paper and mimeographed. 
Regular 5 in. by 8 in. index cards 
are used tv divide the various 
specifications. 


The Master Specifications 


The specifications are of two gen- 
eral types—master specifications 
and specific specifications. Master 
specifications were prepared for the 
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various types of design jobs; for 
example, direct expansion air con- 
ditioning system (Fig. 1), direct 
fired heating system (Fig. 2), 
radiation heating system, hot water 
(Fig. 3), ete. These contain the 
general outline of the desired speci- 
fications and the headings of the 
paragraphs to be used in the fin- 
ished specifications. In front of the 
paragraph title is a bracketed blank 
space, for inserting the paragraph 
number. At the end of the para- 
graph title is a numer or series of 
numbers. These numbers are the 





SOMEONE ONCE described a 
modern office building as a huge 
filing cabinet inhabited solely by 
people whose job in life was to 
keep track of a lot of pieces of 
paper, and we must admit it often 
seems that way. Anything that 
can be done to simplify straight 
routine is certainly a worthwhile 
contribution to creative engineer- 
ing and efficiency. . . . Major 
Campbell describes here a 
method of specification writing 
which he has used and which has 
been found to put less of the bur- 
den on the engineer or designer. 
and to make more use of semi- 
skilled clerical help. It is hoped 
that the scheme (or adaptations) 
will be found useful by others. 





A Simplified Procedure fcr 


SPECIFICATION 
WRITING 


By George W. Campbell 


numbers of the specific specifica. 
tions which are to be used in pre 
paring the final specifications. The 
paragraphs as noted on the master 
specifications include all possible 
items which can or should be in- 
cluded in the completed specifica- 
tion of a first-class job. 


Specific Specifications 


The specific specifications ar 
prepared as nearly as possible as 
they will be found in the completed 
specification. The paragraph title 
is immediately preceded by a bract- 
eted blank space into which is to be 
inserted the paragraph number 
The specification is then written a 
shown in the example of a direct 
fired heating unit (Fig. 4), coil de 
sign, cooling (Fig. 5), and sheet 
metal specification (Fig. 6). ! 
should be noted that certain quar 
tities are left blank, such as load 
capacity in Btu per hr, air flow 1 
cfm, and refrigerant temperature 
Many specifications can be writtel 
out in full and will need no blank 
filled in prior to use. 

In the upper right-hand corne? 
of the forms is a number assigned 
to that specification form. That 
the number which follows the par* 
graph title on the master specific 
tion forms. Just below that number 
is a blank entitled “Job No.” This 
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blank is provided in order to iden- 
tify the job should the forms be- 
come separated. 

The cards are then filed by card 
numbers with the master specifica- 
tion cards being filed in the front 
under their job headings. An index 
card can be prepared with the speci- 
fication title listed alphabetically, 
followed by the form number, in 
order to locate a specific card more 
rapidly. 


Typist Maintains the Files 


The use of the cards is quite sim- 
ple. The secretary or typist can 
maintain the files. The designer, 
after completing his calculations 
and drawings, has merely to ask 
the secretary for the forms for— 
for example—a direct fired heating 
system. She selects from the files 
the master specification card for a 
direct fired heating system (Fig. 
2). By referring to the numbers 
following the paragraph titles, she 
can select from the file all types of 
specifications that should or could 
be used on the job, and gives them 
to the designer. 

The designer then selects all the 
specifications that he desires to use 
on the job in question. He numbers 
the paragraphs on the master speci- 
fications he intends to use and 
crosses out all those paragraph 
headings that he does not want to 
use. He also places the paragraph 
number in the specification form 
used. The forms not used are re- 
turned to the secretary for refile. 

The designer then goes through 
and examines all specific specifica- 
tion forms, fills in all blanks, and 
makes any necessary changes on 
the cards themselves. He arranges 
the specific specification forms in 
order of their paragraph number, 
in front of which is placed the mas- 
ter specification. All forms are re- 
turned to the secretary for typing. 
By referring to the master speci- 
fication form as a guide, the speci- 
fication can be typed in perfect 
form the first time with a minimum 
of errors. 

Upon completion of the specifica- 
tion, the forms can be filed and held 
for a period of time as a reference 
to check back on any errors if any 
are found. 


System Is Quite Flexible 


This system was found to be 
quite flexible as a_ specification 


88 







Card No. 1. 
Job No. 


CONDITIONING UNIT: Purnish and install (an) air conditior 
un. the basement and attic in the manner as shown on the plans. The 
unit(s) shall consist of (a) fan(s), filter, steel heat exchanger with comt 
tion chamber, oil burner, and humidifier, complete with all accessory loca 
controls and assembled in a steel casing of approved design and with a neat 
appearance. The arrangement of the components shall be such that the aimen 
sions of (the) unit(s) shall approximate those indicated on the plans, and 
(it)(they) shall meet the following requirements for capacity: 













Figure No. 4. 








Card No 
Unit No.( ) COIL DESIGN, Cooling Job tio, 
Par No. ( ) 
* _( )SUMMER DESIGN CONDITIONS: B. Detel Adi aecemewncecsen 
ce. Vent. air min,.-------- —_ 
a. Standard Outdoor - 95.0°db d. Vent. air max,-------- -- 2 
= 78.0°wb e. Air through coils---—- -- r 
b. Specific Outdoor - __ db f. Air entering coils--------- d 
b we 
ce. Specific Indoor - db g. Air leaving coils--—------—- 
wb * 
h. Max. air vel. through coil 
i. Max. pressure drop of air 
( )COOLING COIL DESIGN through coil-- “of water 
~ 4. rows of coils min. 
A a. Heat Load: k. PE saturation suction temper- 
“ Room Load BTU Total Load STU/M ature based on 12°F superheat 
1. HL 4. HL Ri gom of water through coil. 
2. Hs 5. Hs mM. OSR.. entering water temperature 


3. UT 6. HF n psi water pressure drop thr 


coil. 
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Card No. 31 
Job. No. 


\SHEET METAL WORK: All ducts shall be constructed as directed and as shown 
on the plans of Iron as hereinafter specified. Metal seams 
and reinforcing shall be in accordance with the following table: 





SHEET METAL GAGES FOR RECTANGULAR LUCT CONSTRUCTION 
SAGE WIDTH OF DUCT SEAM REINFORCED SEAM 
26 Up to 12 in. ie) 
zh 13 in to 30 in 1 
22 jl in to 48 in 1 
22 49 in to 60 in 1: 1/8 in x 1-3/6 in 
20 61 in to 9 in. 14 1/8 in x 1-3/8 in 


All ventilation air louvers exposed to the weather connected to inside ducts 
shall be constructed of 16 oz copper and shall be equipped with 1/4 in mest 
copper scrgening over the openings. All ventilation-air louvers exposed 
the reather connected to ducts and equioment also exposed to the weather 
shall be of the same material as the material it is connected to. 





Figure No. 6. 
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ould be changed by merely remov- 
¢ the cards from the files and 
placing them with new forms. 
should it be necessary to write a 
ew specification for only one job, 
ne specification could be inserted 
ith a minimum of change or con- 
ysion. This procedure eliminates 


e necessity of a long-hand writ- - 


»» specification which is some- 
imes very difficult for a secretary 
» decipher, and it also eliminates 
e possibility of errors in the case 
f dictated specifications. 

Should it be found that a speci- 
cation is no longer applicable, it 
ion be removed from the files and 
placed by an up-to-date specifi- 
tion. It makes it possible to 
saintain consistency in writing 
pecifications, and when it is de- 
ired to locate a specific item in 







the published specification, it can 
be done with little effort on the part 
of the engineer or contractor as 
the components will always be in 
the same relative order in all speci- 
fications of a similar type. 

The time and money consumed 
in cutting stencils and preparing 
forms is more than balanced by the 
fact that once a specification is pre- 
pared, little effort is required in 
the continued use of the informa- 
tion. The system can be set up in 
about two months without interfer- 
ing much with the scheduled work 
and thereafter will need little ad- 
ditional attention. The only main- 


tenance needed is to revise specifi- ' 


cations and occasionally add new 
ones as the need arises. 

The system could be expanded to 
the point where a_ specification 


could be prepared for a specific 
product and could be used where it 
is desired to use that product. Man- 
ufacturers could furnish specifica- 
tions on 5 in. by 8 in. cards to en- 
gineers and architects for their 
use. Should the product be changed 
appreciably, the manufacturer 
could forward to the engineer or 
architect a new batch of the re- 
vised specifications. This procedure 
would save the designer much re- 
search work. 

As the above system was not used 
for an extended period of time, it 
is very likely that there are a num- 
ber of flaws which have not been 
encountered. Should anyone be us- 
ing a system similar to the above, 
the author would appreciate any 
comment on procedure, etc., so that 
the system can be perfected. 











gy Heat Loads in 
al Air Conditioning 


In a paper which was scheduled for presentation at 
ihe 4Ist annual meeting of the American Society of 
Refrigerating Engineers, L. R. St. Onge of the York 
‘orp. discusses several methods of Reducing Heat Loads 
» Industrial Air Conditioning. 
Certain types of industrial plants are often not con- 
idered as feasible for air conditioning because of large 
eat loads. A case in point is a plant designed and built 
or the production of electron tubes. Though the build- 
ng was made windowless (for effective dust control) 
d was insulated, the manufacturing process required 
hat large amounts of city gas be burned in multiple 
ets on various machines. Of the total high sensible 
sat load the heat from burning gas and that dissipated 
rom hot surfaces represented more than 50 per cent. 
The author describes the manner in which especially 
signed exhaust hoods were used to remove this heat 
t or near the source. The use of insulation on anneal- 
lg ovens and on an electricaliy heated machine is also 
scribed. The sensible heat load for a plant having a 
or area of 181,000 sq ft was reduced from 1524 to 
83.tons and the corresponding required air circulation 
20 deg diffusion was reduced from 4.8 to 3.1 cfm 
r sq ft. 


teproofing Coal Shipments 

The receivers of coal in carload lots are constantly 
ed with the problem of freezeups in cold weather 
hich interfere with unloading. While this would seem 
bea rather simple problem, a simple remedy has not 
en found. In fact, this has been the subject of an in- 
stigation by the Battelle Memorial Institute under 
te auspices of Bituminous Coal Research, Inc., 719 
iver Bldg., Pittsburgh 22, Pa. A report of the study 
contained in a paper, Freezeproofing Coal Shipments, 
yR. A. Sherman, supervisor, and J. F. Foster, assistant 
ipervisor of the fuels division of the institute. This 
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paper is also designated, by the sponsor, as information 
bulletin No. 7. 

Because of their effectiveness, ready availability, and 
comparatively low cost, calcium chloride and rock salt 
are the most common materials used for freezeproofing. 
The latter, however, is effective only for temperatures 
above —6 F. In addition to indicating the theoretical 
quantities of these materials which are required to 
prevent freezing of surface moisture, the authors dis- 
cuss modifications which are necessary because of varia. 
tions in the rate of drainage of surface moisture while 
in transit, the effect of rain and snow, and the effect of 
condensation in the coal bed near the walls of the cars. 
Also discussed is a comparison of the advantages of 
adding the chemicals in solid or liquid form and sug- 
gested rates of treatment are given. 

The practical information for coal shippers in regard 
to concentrations and the various methods of applica- 
tion, which is contained in this initial report, is the 
result of tests on 10 shipments aggregating 54 cars of 
2-in.x 0 coal. Further investigations are planned. 


Chemical Exposition 
In Chicago 

The National Chemical Exposition, sponsored by the 
Chicago section of the American Chemical Society, will 
be held September 10-14 in the Chicago Coliseum. Head- 
quarters of the Chicago section is at 1515 S. Wabash 
Ave., Chicago 5, Ill. 


Refrigeration and Air Conditioning 
Show in Cleveland 


The mammoth Cleveland Auditorium will be the scene 
of the 1946 all-industry refrigeration and air condition- 
ing exposition scheduled for October 29 to November 1. 
Plans for this show, put on by the Refrigeration Equip- 
ment Manufacturers Association, are under the direc- 
tion of K. B. Thorndike, a newly elected director of 
REMA. Association headquarters is at 43 E. Ohio St.., 
Chicago 11, Ill. 














CConswan an air conditioning sys- 
tem which—on every day of the 
year, regardless of the weather or 
the season—maintains within the 
conditioned space exactly the most 
desirable temperature and humid- 
ity, without drafts, and with clean, 
dustless air. Furthermore, this 
plant will require no operating at- 
tention to such an extent that one 
knows not whether it is heating or 
cooling, humidifying or dehumidi- 
fying, unless he consults the indi- 
cating devices on the apparatus. 
Frequently, in the spring or fall, 
the plant may heat in the morning 
and cool in the afternoon without 
the operator or occupants being 
aware of the change. 


Now, add to the above the provi- 
sions that one apparatus, using all 
of the same components, performs 
all the functions without part of 
them lying idle for periods of a 
half a year or more. The energy 





for operation is obtained from one 
service at good rates due to a uni- 
form load factor. Thus there will 
be no chimneys, no fire hazard, no 
soot, smoke or ashes. With the 
above features combine economical 
cost of operation, low maintenance 
and depreciation, and a first cost 
which is comparable to that of the 
commonly used types of heating 
and cooling systems. 


Why Not More Widely Used? 


With minor reservations as to 
first cost, such plants have been 
built and have been working as de- 
scribed for a number of years. 
These plants use the heat pump or 
reversible cycle refrigeration prin- 
ciple. I know of no other practical 
way: to obtain simultaneously all of 
the features enumerated and which 
are all obviously desirable. 

Why then, have not such systems 
been more widely used? There are 


Packaged unit of 5 ton capacity for 
cooling and reverse cycle heating 


By G. E. CLANCY 


a number of reasons—very few 0 
which reflect adversely on the basi 
scheme or the ultimate potentiali 
ties of such systems: 

1) While the basic idea is n 
new, its application to air condi 
tioning systems is new—for the 
matter, extensive use of complet 
comfort air conditioning is in itse 
comparatively new. Until! recent) 
most air conditioning systems ha 
been composed of an aggregation 0 
single-purpose pieces of apparatv 
often times originally designed {0 
other purposes. 

2) The performance and poss 
bilities are in accordance with we 
known basic principles of therm 
dynamics, the possibilities havin 
been obvious or cited in work ° 
Carnot, Clapeyron, Thomson, Ra 
kine, Kelvin, and others (most } 
these works were written about 
century ago; in fact, present 4 
refrigerating systems operate ° 
just such a system, as an analysi 
of their performance will revel 
The average person (and many @ 
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_1—The Carnot cycle is the simplest basic concept, and recognizes 
a maximum a ratio of heat input to .total heat transference 
| te the ratio of temperature lift to the absolute temperature 


vineers who are not conversant 
ith thermodynamics) insists that 
the performance factors realized 
re impossible,” that “they are not 
pssible in view of the laws of con- 
J ervation of energy,” and that “you 
an't get something for nothing.” 
uch see only the possibility of 
heat creation. They fail to rec- 
bgnize the possibility of heat in- 
ensification, nor do they differ- 
ntiate between heat quantity and 
buality. Such an attitude has not 
elped to further the advancement 
nd acceptance of heat pump cycles. 
3) Experimental plants and 
ew ome ill-advised projects have been 
basi@imttempted with only a meager 
ntialnowledge of the basic principles. 
The resulting projects were usually 
insatisfactory or even outright 
ailures. Attempts were made to 
dapt too much standard equipment 
jot entirely suitable for the new 
theme. The plants were too com- 
licated, frequently comprising an 
mposing array of gadgets, instru- 
ments, and the like, which added to 
e cost but not to the performance. 
od balancing and proportioning 
ere neglected. Hence, the conten- 
possiqameon of those who insisted that the 
, welameversible cycle system was only an 
ormoagmecteresting toy seemed justified. 
avil 4) When the design was under- 
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cond) 


nplet 


jon 


rk o™maken by competent engineers, skill- 
Ramet in engineering application of 
st ermodynamic principles, the pro- 
out @mpects were usually designed with 


t dagmlaborate consideration of local con- 
e litions (especially for the particu- 
alysif/™er project involved). Frequently 
veal ley went too far in attempting to 
y e@mmrealize the highest possible per- 
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formance ratio. This resulted in a 
good plant for the place in which 
it was used, but one that was ex- 
pensive in first cost and by no 
means universally adaptable — not 
even for a given locality. 

5) Not until recently has the 
possibility of sale of such systems 
warranted standardized design, 
packaged units, and volume produc- 
tion. 

6) Only within the last 15 years 
have there been available, at rea- 
sonable prices, refrigerants which 
are suitable for such projects. Ap- 





THE HEAT PUMP 


REVERSE REFRIGERATION is the 
use of the refrigeration compres- 
sor for pumping heat into a build- 
ing. rather than for pumping it out. 
The refrigeration cycle itself is not, 
therefore, reversed — it's the ob- 
jective that is changed. What 
makes the scheme particularly at- 
tractive is the use of the same 
equipment the year around to 
heat in winter and to cool in sum- 
mer. During the heating season. 
heat from outside air — or from 
some other source, such as lake, 
pond, or well water—is pumped 
by the compressor to a higher tem- 
perature level for introduction to 
the building . . . G. E. Clancy, en- 
gineer with Drayer-Hanson Inc., 
presents here some of the funda- 
mentals of refrigeration and the 
refrigeration cycle and its heat 
pump or (“heat intensifier”) use. 








Fig. 2—There are several reasons why the per- 
formance of the perfect cycle cannot be obtained, 
as indicated in this sketch and the accompanying text 


paratus for the effective use of 
these new refrigerants 
halogen derivatives of hydrocar- 
bons) followed even later. 

The foregoing has been presented 
in explanation of—not as apology 
for—the slow development of heat 
pump cycles up to a somewhat re- 
cent date. 

The Carnot cycle is the simplest 
basic concept, and because it rec- 
ognizes as a maximum a ratio of 
heat input to total heat transfer- 
ence equal to the ratio of tempera- 
ture lift to the absolute tempera- 
ture (the absolute temperature at 
the lower level in case of cooling or 
the higher level for heating), it is 
a convenient basis of comparison 
and orientation, but it is not very 
useful in detailed analysis of an 
actual case. So, for the sake of 
simplicity of illustration, let us first 
consider the problem from such a 
viewpoint. 


(usually 


Performance of Perfect Cycle 


Referring to Fig. 1, the cycle 
consists of: (1) Heat absorption 
from A to B at constant tempera- 
ture. (2) Adiabatic compression 
(constant entropy) from B to C. 
(3) Heat rejection at constant tem- 
perature, C to D. (4) Expansion at 
constant entropy D to A. The heat 
added is represented by the area 
ABCD; Q,, the heat absorbed, is 
ABFE, and Q,, the heat rejected, is 
DCFE. 

Therefore, the ratio of heat 
added to heat delivered in a heat- 
ing cycle is 

qg.—Q, T,—T 





Q: T: 


















or in the case of cooling, the ratio 
of heat added to heat absorbed is 


Q:—Q: 


T, —T,; 


Q . T: 

These are the expressions usually 
used in power production analyses, 
wherein the power is a fraction of 
the heat input, hence the perform- 
ance factor is always a fraction 
(less than one). In the case of 
heat pumps, the cycle is reversed 
and performances are _ usually 
stated as the reciprocals of the 
above, as follows: 

For heating, the ratio of heat de- 
livered to heat added is 


Q: T: 


Q:— Q: T.—T,; 
which is always more than one un- 
less 7, is absolute zero, in which 
case the factor would be one. 
For cooling, the ratio of heat ab- 
sorbed to heat added is 


Q: T: 
auG - Ki~-f, 
and of course this may vary from 0 
if T, is absolute zero, to approach 


infinity as T, approaches the value . 
of T,,. 


Why “Perfect” Ratios 
Aren’t Obtained 


Even with such a perfect cycle 
(which, incidentally, is independent 
of the fluid involved) the realiza- 
tion of such ratios would be impos- 
sible if only the temperature of the 
heated space and that of the source 
from which heat is absorbed at the 
lower level are considered, because: 

1) For heat transference from 
the thermodynamic fluid in the 











plying heat at the lower level to the 
cycle, there must be a difference 
in temperature. Otherwise there 
would be no flow of heat into the 
cycle or from it. 

2) Some vehicle must exist for 
carrying heat to the cycle and from 
it, usually air in the second case and 
either water or air in the first. In 
some instances, there may be a sec- 
ondary intermediate vehicle in 
either or both of the processes. 
Since there must be a rise in tem- 
perature of the vehicle in one case 
and a drop in temperature in the 
other, there must be a further dif- 
ference of temperature between the 
heat rejection level of the cycle and 
final temperature of utilization 
or discard, and a difference between 
the heat absorption level of the 
cycle and the temperature of the 
initial heat source. 


Of course, if the quantity of the 
vehicle circulated is very large in 
comparison to the amount of heat 
conveyed, this temperature change 
in the vehicle might be quite small; 
but in this case, the power ex- 
pended for circulation of the ve- 
hicle would be inconsistent with the 
performance ratio of the basic 
cycle, and hence the performance 
would not be so economical. 

So that where, on superficial con- 
sideration, it might be expected to 
approach a performance ratio (for 
heating) of 

T: 
T,2-T, 
we are actually limited to an ideal 
maximum of (see Fig. 2) 





Let us now proceed to c: jsider. 
ations of actual cycles whic) woy); 
be encountered with availa! es 
modynamic fluids and advis: \¢ mp. 
chanical construction. 

The Simple Conventiona! . yc\. 


Thé simple conventions  cyc, 
(Fig. 3), as usually applie to rp. 
frigeration and its applica’ on fo, 
heating, would follow th. path 


EA’BDKE with the heat adied rep. 
resented by the area EA’BD iF th, 
heat delivered being EA’F’ as 
compared to the Carnot : ycle 
heat added represented by FAR, 
and heat delivered EFGC. 


—- 


The actual cycle for covling 
represented by heat added, the sam; 
as above, but the refriverating 
effect is represented by A’F’G; 
The Carnot cycle for cooling has 


the same heat input as shown f 
heating with this cycle, 
cooling effect is represente 
AFGB. 


+ 
- 
7 oo 
t 


In the case of cooling, the heat 
represented by area CDK is an out- 
right loss; in the case of heating 


this is utilized, but in its initial 
quantity with no accompanying lift 
of additional heat from the lower 
level. The area EAA’ represents 
the loss of power which might have 
been reclaimed by adiabatic expan- 
sion because only isodynami 
stant total heat) expansion is me. 
chanically practical. EA’F’F repre- 
sents a loss of heat delivered in the 
heating cycle and AA‘F’F a loss of 
refrigerating effect when cooling 
The compressor is never perfect 
in its performance. Inefficiencies 
are always present, due to mechar- 
ical friction, turbulence in the cy! 


cycle to the space op fluid to be Ts inder, etc. Hence, the actual path 
heated, and from the source sup- T’.—T’, . of compression will be along the 
Fig. 3—The simple conventional refrigeration cycle, Fig. 4—Considering a system where the 
as applied to cooling and to heating, is illustrated by heat is absorbed from the outside atmos- 


this sketch, which is explained further in the text 
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phere the cycle may become that shown here 
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ider. Magne BJ. Here again the loss BJD 
vould ie delivered as heat but without 
ther. Mgfting other heat in the heating 
je. It is a total loss in the cool- 
ng cycle. Most of the power deliv- 
red to the compressor is transmit- 
.d for delivery as heat in the heat- 
g cycle, but only part of it ac- 
pmplishes intensification of otber 
eat from the lower level. This is 
pendent upon the fluid used in 
e case and the compressor effi- 
jency in the other. Of course it 


Me. 


Cle 
cycle 
> Te 
| for 
path 
rep 
» the 


large quantity of liquid circulated 
per unit of capacity, is used—and 
such is usually the case. 


Heat Absorbed from Outside Air 


Then let us consider a system 
wherein the heat is absorbed from 
the outside atmosphere. 

For ventilation (maintenance of 
proper “freshness” of the air in 
the conditioned space) make up air 
must be introduced into the stream 
of air to be heated. The quantity 
of this make up air is nearly always 
such that the amount of heat re- 
quired, to raise it to the heat deliv- 
ery level, is equal to (or greater 
than) the difference between the 
heat of the liquid at the upper level 
and the lower, so the cycle may be- 
come as shown in Fig. 4. 


In some cases this gain can 
amount to as much as 15 to 20 per 
cent of the total capacity, with no 
increase in power input. 

Usually it seems inadvisable to 
attempt to use the reversible cycle 
process where the temperature of 
the heat source for the heating 
cycle is much below 10 F. When the 
temperature lift is quite high, com- 
pounding (multistage compression ) 
or the use of boosters might in 
some cases be worth considering. 
But generally, when these condi- 
tions exist, the basic performance 
ratio is such that the use of a heat 
pump system would be inadvisable 
even if it could be made mechan- 
ically perfect. 


[This is the first of a group of 
articles by Mr. Clancy on this sub- 
ject.] 





Cas »yst exclude the power loss EAA’, 
’ . hich is rejected as heat to the 
AB »wer level. 

There is a worthwhile improve- 
cise ot of the heating cycle, which is 
‘ame MM ite marked in some conditions. 
ting his is especially true if a halo- 
GB nated hydrocarbon refrigerant 
Ps aving a low latent heat, hence a 

or 
the 

by | AIR 

ONDITIONING SURVEYED 
heat } ee 
out-y Phe German air conditioning and 
ing, frigeration industry is from five 
itigl ee 10 Years short of American stand- 
lift ers in the field, a three month sur- 
wer fares of German industrial plants 
ents peveals. Methods and materials 
nave Mmpilized by the Germans are gen- 
pan rally inferior to those used in 
con. pmerica, and in addition, the scope 
me fae the German refrigeration and 
pre. ir conditioning activities is lim- 
themed in comparison to services 
< offmpuered by manufacturers in this 
ing. ountry. 


fect The report was prepared for the 
cies P-Dited States Army’s technical in- 
nan-@aeustrial intelligence committee, an 
cyl-Medvisory body to the Joint Chiefs 
f Staff, by Gunnar Berg, air con- 
itioning and refrigeration engi- 
eer for the Westinghouse Electric 
nternational Co. 

The Germans had not progressed 
ast the experimental stage in air 
litioning of railway cars and 
i utilized air conditioning in 
r factories, even in the under- 
i plants which were resorted 
after heavy bombing raids de- 
surface installations. 

There was no attempt to venture 
0 the “packaged” air condition- 
field, and the Germans had not 
bed individual room air con- 
uonine units. 

In the report Mr. Berg explained 
nat German comfort air condition- 
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ing, because of the less severe cli- 
mate, was confined to such installa- 
tions as night clubs, theaters, and 
hospitals. The Reichschancellory in 
Berlin was partially air conditioned 
and plans had been made to air con- 
dition the Reichstag but were aban- 
doned with the outbreak of war. 

Three years before the outbreak 
of war, copper was on the “ver- 
boten” list of materials and steel 
was used as a substitute. “Freon” 
was not utilized in Germany until 
1939, and then could not be used 
fully since no design changes were 
made in the equipment during the 
war. 

Mr. Berg’s inspection tour in- 
cluded visits to plants at Frankfurt 
am Main, Heidelberg, Karlsruhe, 
Stuttgart, Nurnberg, Wiesbaden, 
Berlin, Hamburg, Hildesheim, Dus- 
seldorf, and Esslingen. 


COST OF AIR 
CONDITIONING APARTMENTS 


An item on the estimated cost 
of air conditioning apartments, 
based on information from the Re- 
frigeration Equipment Manufac- 
turers Association, was published 


on page 113 of the February Heat-. 


ing, Piping & Air Conditioning. 
Although the original source of the 
estimated cost of $15.30 per room 
per season was not stated, this 
figure was based on calculations 
given in a publication of the Ric- 
wiL Co., entitled A Practical Plan 
for Incorporating Central Heating 


and Air Conditioning in a Proposed 
Suburban Apartment Housing De- 
velopment. 


The plans for incorporating cen- 
tral heating and air conditioning 
for the project described in this 
booklet were drawn up by Clyde R. 
Place, consulting engineers, and the 
booklet describes the practical and 
economical aspects of including air 
conditioning from the same cen- 
tral source as the heating—‘“an at- 
tractive feature for localities where 
summer cooling is desirable.” 


SPOEHRER ELECTED 
REMA HEAD 


H. F. Spoehrer, vice-president of 
the Sporlan Valve Co., was elected 
president of the Refrigeration 
Equipment Manufacturers Associ- 
ation at its spring conference. He 
succeeds F. J. Hood, secretary- 
treasurer, Ansul Chemical Co., as 
head of the association, which now 
comprises more than 90 members. 


Other new officers chosen at the 
REMA meeting are Edward M. 
Flannery, Bush Mfg. Co., vice- 
president; Guy J. Henry, Henry 
Valve Co., treasurer; and C. H. 
Benson, Imperial Brass Mfg. Co., 
secretary. 

Newly elected to the board of di- 
rectors are K. B. Thorndike, De- 
troit Lubricator Co.; G. E. Graff, 
Ranco, Inc.; R. H. Israel, Virginia 
Smelting Co.; H. F. Hildreth, 
Westinghouse Electric Corp.; and 
J. W. Krall, Tyler Fixture Corp. 























Check Your INSULATION 
for better FUEL UTILIZATION 


T ne National Fuel Efficiency 
program, conducted during the war 
in cooperation with the U. S. Bu- 
reau of Mines, featured an exten- 
sive series of “quiz sheets” on fuel 
efficiency developed in cooperation 
with various manufacturer groups 
and distributed by the program’s 
regional engineers to “waste chas- 
ers” in individual plants and build- 
ings. Because the information 
from these sheets is still just as 
valuable as it was during the war 
(saving fuel is always good busi- 
ness), we plan to print a number 
of them from time to time in 
HPAC, with the approval of the 
National Fuel Efficiency Section of 
the Bureau of Mines, which is part 
of the U. S. Department of the In- 
terior. 

Active volunteer work of the 
program was brought to a close at 
the end of the war, as a result of 
findings of fuel authorities that 
the fuel situation was no longer 
serious enough to make it neces- 
sary to continue to call on volun- 
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teer forces for their help. This does 
not, of necessity, mean that there 
is plenty of fuel now available but 
rather that fuel conservation is a 
peacetime problem. 

In this issue appears the quiz 
sheet on heating, process, and 
power plant equipment insulation, 
which was prepared by an insula- 
tion industry committee, and was 
No. 300 of the series. 


Insulation of Heating, Process 
and Power Plant Equipment 


“Loss of heat from exposed sur- 
faces may entail enormous losses 
of fuel and power. Therefore, a 
very important justification for in- 
sulation is the money saving in- 
volved. 

“It is of vital importance that 
all operators of industrial plants 
survey their equipment and take 
immediate steps to save fuel where- 
ever possible.’”’* 

The British mines department 
states that, “In the national drive 


for fuel economy there is probably 
no single factor, which is commo 
to all industries using heat in its 
many and diverse applications and 
which can produce a greater sav- 
ing in fuel, than efficient insul- 


tion.’”’+ 


The following questions concer- 
ing insulation should be answered 
to realize maximum fuel conserve 
investment; 


tion and return on 
read questions and 


then survey your equipment wit) 


these in mind. 


1) Has all bare heated equipmen 


been insulated? 


Provide adequate insulation ™ 
all bare heated surfaces 
150 F. Insulation which has bee 


removed for any reason should & 
replaceé 


promptly and carefully 


In this respect, valves, flanves, a0 
fittings should receive particulat 


attention. 


*Bureau of Mines I. C. 7265 
tFuel Efficiency Bull. No. 2 
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Practical Pointers on Red «c. 
ing Heat Losses from Proc. 
ess, Power, and Heating 
Equipment in Quiz Form 


suggestions 


above 
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») Is the insulation thickness suf- 
ficient on equipment already 
insulated? 


Look for excessive condensation 
rom traps serving saturated steam 
ines and excessive temperature 
jrop in pipe lines carrying super- 
peated steam. If the insulation is 
not damaged these conditions in- 


- jicate the need for thicker insula- 
c. ion. Inspect all insulated equip- 

ent; as a rough check, if you can- 
9 not hold your hand on the surface, 
n dditional insulation is justified. 


More exact analyses of the proper 
hickness based on hours of oper- 
tion, value of heat, equipment 
emperature, conductivity of in- 
sulation, fixed charges on insula- 
jon, and pipe size, may be made 
by charts or calculation if desired. 


3) Have you gone over your plant 
to determine where fuel may 
be saved by the use of insula- 
tion? 


Here is a partial list of equip- 
ment used in various plants; much 
of this equipment is frequently 
neglected. (Mark the items “S” 
for “satisfactory”; “I’’ for “insuf- 
ficient insulation”; “U” for “unin- 

ulated.” 


A. Boiler and Accessory Equip- 
ment: 


bablyME 1. Brick settings .............. 
mmong™ 2. Drum heads .... 
in its 3. Mud drums 
s and 4. Feedwater heaters .......... 
’ Sa 5. Breechings 
isula-M 6, Economizers 
7. Hot draft fan housings ....... 
cern-fm 8. Stacks—Insulate to the roof to 
wered out Meeeer @raft............. 
<a EB. Heated Pipe and Fittings: 
tions 1, Steam, hot water, or process 
with piping 
2. Exhaust and return lines..... 
8. Flanges, valves, traps, fittings 
4. Steam accumulators ......... 
5. Feedwater lines............. 
n one 6. Gage lines .................. 
bovei 7. Underground steam and_ hot 
bees WO Gs obi ee 
id & 
ceifame: Miscellaneous Heated Equip- 
and ment: 
ula 1. Ovens 
IN ee 
3. Tanks and towers ........... 
4. Ducts and flues ............. 
5. Furnaces 


oe eee eee wwe ene 







. Regenerators 
- Kilns and dryers ............ 
. Treaters 


. Heat treating equipment ..... 
. Metal melting equipment ..... 
. Preheaters 


6 
7 
8 
9 
10. 
ER 
12 
13 
14 
15 


4) Is your insulation properly ap- 
plied? 


a. The insulation should be ap- 
plied tight against the equipment 
to prevent air spaces which often 
promote air circulation between 
the hot surface and insulation with 
a resulting loss of heat. 

b. It should be securely attached 
to the equipment to prevent sag- 
ging under vibration, etc. 


5) Is all insulation protected 
against moisture, abrasion, 
knocks, or general rough treat- 
ment? 


a. Provide a waterproof finish 
on insulation which is located out- 
doors or is periodically washed 
down with a hose. 

b. Insulation logated where it 
may be subjected: to impact or abra- 
sion should be protected by means 
of a sheet metal jacket or a suit- 
able bumper. 

ce. If insulated surfaces must be 
walked on, or ladders placed 
against them, thus causing abra- 
sion, install runways or scaffolding 
to protect the insulation. This is 
especially important for equipment 
located outdoors to avoid the entry 
of moisture from rain or snow. 

d. Canvas finished insulation 
should be painted with two coats 
of lead and oil paint. 


Heating, Piping & Air Conditioning, April 1946 








A VALUABLE feature of the war- 
time National Fuel Efficiency Pro- 
gram was the extensive series of 
“quiz sheets” containing tips on 
methods of conserving fuel in the 
use, operation, maintenance, and 
repair of various items of piping. 
heating, and air conditioning 
equipment. Because fuel conserva- 
tion—a wartime necessity—is al- 
ways good business and sound 
engineering, HPAC is publishing 
the information from these sheets. 
Practical pointers on insulation of 
heating. process, and power plant 
equipment are given this month. 





e. Provide suitable jackets where 
lines are exposed to strong alkali 
or acid fumes. 


6) Is insulation periodically in- 
spected to detect need for re- 
pairs and replacements? 
ee | 


a. Signs of failure in canvas cov- 
erings are often due to the insula- 
tion loosening from the pipe. In 
such instances the insulation should 
be carefully wired back into place 
and any joints pointed up with in- 
sulating cement. Replace and paint 
the canvas. 

b. Insulation which has _ been 
permanently distorted and thus had 
its air space structure ruined, has 
lost much of its ability to prevent 
heat loss. 


7) Do you inspect insulated equip- 
ment at regular intervals to 
detect conditions which might 
damage the insulation or make 
it less effective? 


a. Examine all waterproofed 
lines to be sure that no cracks or 
openings have developed. Wetting 
causes loss of efficiency and deteri- 
oration of insulation. 


b. Eliminate water hammer or 
minimize excessive vibration in in- 
sulated pipe lines as it may cause 
joints to open or otherwise reduce 
the efficiency of the insulation. 

c. Stop leaks in either steam or 
hot water lines as soon as possible. 
Steam impinging on pipe covering 
may cause rapid deterioration. 
Water from a leak may follow 
along a pipe for a considerable dis- 


tance, saturating the covering, 
thus destroying the insulating 
value. 

95 











Sam Lewis’ Page 





War Plant Wasted Lots of Fuel: 
Changes Made Save 26% 


fe IS THE case history of the 
heating of a large industrial plant. 
It comprises a good-sized office 
building two stories high, several 
lofty structural steel shops hun- 
dreds of feet long (each with trav- 
eling cranes constantly in operation 
for handling very heavy material), 
several buildings for making and 
storing wood patterns, and mahy 
outlying shop offices and locker and 
toilet rooms scattered in strategic 
places over the 10 acre property. 
There is a central steam boiler plant 
for heating. The ground is near a 
river subject to frequent overflow, 
and the original swamp was sur- 
faced with bituminous coal cinders 
and ashes that are in _ water- 
saturated condition. 

The original main steam distrib- 
uting pipe and a parallel return 
main for about one-half of the job 
were placed in a closed-over con- 
crete trerich along with many elec- 
tric conduits. This trench is about 
4 ft wide and 4 ft deep. The steam 
main was insulated with ordinary 
asbestos and a vacuum pump in the 
boiler house was expected to lift 
the condensate several feet up out 
of the return pipe in the trench. 
The plant size increased rapidly 
and many additions were made to 
the original buildings, and new de- 
tached buildings of varying sizes 
and quality of materials were 
added from time to time. 

The concrete pipe trench was not 
watertight and it had a drain that 
was expected to spill to the river. 
The. river backed up and submerged 
the pipe trench several times each 
year. The insulation soon fell off 
the steam main. The return main 
eventually leaked so seriously that 
it was abandoned. The electric con- 
duits short-circuited, and new over- 
head electric distribution was re- 
quired. Condensate from the steam 
main in the pipe trench then was 
trapped to the sewer and was blown 
out under boiler pressure if the 
sewer was submerged. There was 
not enough space in the concrete 
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trench to make any inspection or 
repairs. The condensate from each 
heat transmitter served by the 
steam main in the pipe trench was 
piped through a hole in the outside 
wall of the building to spill on the 
ground. 

When the first new building was 
constructed, about 1941, a 75 ps! 





LC.R.R. Magazine 
Modernization Saves Fuel 


pressure steam line was buried, un- 
insulated and unprotected, in the 
cinder fill, with an uninsulated re- 
turn main also bélow the vacuum 
pump inlet; run back to the boiler 
house. This return main lasted at 
most for two years, then had to 
be replaced. 


Condensate Return Abandoned 


The stress of heavy war produc- 
tion made this replacement a nui- 
sance, so that various traps on this 
system were given outlets through 
the walls to blow clean hot water 
out-of-doors. As building after 
building was “added, with dim 
realization of the sure trouble to 
come from buried and unprotected 
piping, it became the custom to run 
boiler pressure steam mains over- 
head on posts, sometimes for dis- 
tances of as many as 500 ft. This 
idea of letting the condensate traps 
on the ends of mains and on the 
outlets of heat transmitters blow 
out on the ground solved so many 
problems quickly that it was adopt- 
ed universally, and ail attempts to 
return the condensate were aban- 
doned. 

The boilers, of course, attempted 


to retain all the mud and 
troduced with the make iter 
but plenty of patent boil: wate 
compound was expected | 
this little trouble. 

Eventually the three biv boilers 
finished their tour of duty 2nd wer 
condemned. The boilers 
cased in masonry that had cracked 
and settled, and the air that leake; 
through the cracks so near'!y satis. 
fied the chimney that little dra‘ 
was left to fan the fire. Brick ep. 
cased boilers, as a natura! resy| 
are unpopular in this plant, but » 
one ever attempted to plug an ai; 
leak in the boiler walls. 

Owing to the ground water situa. 
tion plus the cinder fill terrain, ané 
because so much of the 
piping may be run overhead witb. 
out prejudice—especially since 4 
great deal of it can be placed above 
the craneways inside the buildings 
—the solution was to continue over- 
head distribution. It was not par- 
ticularly difficult to install an out- 
lying electric vacuum pump at or 
near the ends of each of the six 
principal steam mains, and to con- 
nect all condensate traps in each of 
these divisions to the 
pump. The pressure returns fron 
each division are placed overhead 
alongside the steam main and even- 


orrect 
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respectiv: 





In this regular feature, informa 
comment on heating, piping, and 
air conditioning matters is given 
by Samuel R. Lewis, consulting 
mechanical engineer, and a mem: 
ber of HPAC’s board of consulting 
and contributing editors. ... 
Under the stress of war produc 
tion, the plant he discusses this 
month was wasting a grect ded 
of fuel, and the changes that have 
been made are saving well ove! 
26 per cent. Conditions of this kind 
should be corrected as soon 4 
possible to get ready for produc 
tion in the competitive days «head 
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ach a receiver in the boiler 


ally re 
nuse. Boiler feed pumps then de- 
ey the Water to the new boilers. 


he overhead steam and return 
ains are all insulated separately 
d then the two are further in- 
jated and protected with a water- 
roof jacket. If the steam pipe is 
arm, the return pipe cannot 
eze. 
ale ip. Use of Unit Heaters 
oo Occasionally there is a building 
,r room of considerable size in 
hich the existing heat transmit- 
ors are below the steam mains and 
mote from a low-down vacuum 
turn main. This situation was 
olved by installing a steam heated 
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an electric circulating pump and 
with hot water as the ultimate heat 
carrier. Where freezing might oc- 
cur, this closed liquid system is 
dosed with ethylene glycol after the 
lesson of one’s automobile radiator. 

In some cases, leanto buildings 
could be served by installing unit 
heaters near them, above the over- 
head mains, and by extending metal 
ducts from these heaters down to 
recirculate the air in the low build- 
ings or rooms. 

Some of the outlying small offices 
and toilet rooms, too remote for 
reasonably economical steam heat- 
ing, were equipped with gas burn- 
ing unit heaters under thermostatic 
control. 

It was demonstrated that a sav- 


was made by these changes in the 
distribution system alone, without 
taking into account the savings 
gained by more efficient boilers and 
automatic combustion control. This 
percentage of saving is without any 
attempt to express in dollars the 
economies achieved by reduction of 
scale and mud in the boilers and 
the saving by ceasing, during many 
days of the year, to boil the river 
water in the submerged pipe trench 
around the long steam main. This 
entire pipe trench system was aban- 
doned. 

There are undoubtedly other in- 
dustrial plants in this country in 
which equally reprehensible condi- 
tions now exist, and which could be 
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ot water converter above the over- 
ead steam and return mains, with 


ing in fuel of more than 26 per cent 


corrected to great advantage. 





Air Conditioning Prevents Roof Falls 
in Coal Mines 


steam 
with- 
ce a In some coal mines the control of strata above the 
above fcoal beds is a major problem since falls of strata may 
lings Mresult in decreased production, increased accidents, in- 
over- Miadequate ventilation, and excessive maintenance costs. 
Pal Mine roof falls may be caused by one or a combination 
OUl- of several factors, such as (1) inherent weakness of 
. "ithe roof rock, (2) extraction of excessive area in ad- 
" “vance mining, (3) insufficient timbering, (4) inadequate 
aod roof control in retreat mining, (5) mining at depths 
otive where the roof rock is not strong enough to support 
aes he overburden, and (6) weakness of the roof rock due 
head Mt Variations in temperature and moisture content of 
ven. ene mine air. 
A water spray type air conditioning system was in- 
~~~ [stalled at the Beech Bottom Mine, near Wheeling, W. 
mal Mi Va., of the Windsor Power House Coal Co. in order to 
and Mreduce roof falls caused by variations in temperature 
iven id moisture content of the intake air. An investiga- 
ting tion to study the functioning of this system and to 
mm determine whether or not it has been effective was 
ting undertaken by the U. S. Department of the Interior, 
Bureau of Mines. A 20 page report, A Study of Sum- 
Mee mer Air Conditioning with Water Sprays to Prevent 
~ BB Roof Falls at the Beech Bottom Coal Mine, West Vir- 
this Hi zinia, which is identified as R. I. 3775 and dated August 
lea! 1944, was prepared by E. L. Fish, L. A. Turnbull, and 
ave BBA. L. Toenges, assistant mining engineer, senior mining 
ver Me engineer, and principal coal mining engineer, respec- 
rind MB tively, of the fuels and explosives branch, Bureau of 
as ae “lines, Pittsburgh. 
juc fm The sections of the mine which are air conditioned 
ad. ae Summer are sealed off from the rest of the mine by 
- fae 't locks, The system consists of an axial flow exhaust 
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fan which averaged 72,000 cfm in 1942 and 78,000 cfm 
in 1943, together with water cooling sprays. Four banks 
of sprays are located on the surface in the natural sup- 
ply system and four banks are also located on the sur- 
face at the mine air discharge. The water system cir- 
culates 600 gpm, of which about 7 gpm is makeup water 
pumped from a nearby spring. The air entering the, 
mine is cooled by the water spray at the inlet to the ven- 
tilating shaft. The warmed water is passed through 
the sprays located at the exhaust outlet and is cooled 
by the relatively cool mine air. A counterflow system 
is used throughout, together with a system of storage 
and overflow tanks. 

Samples of shale rocks from the mine were sub- 
jected to laboratory tests, and Irving Hartman, senior 
physicist, experimental coal mine section, Bureau of 
Mines, Pittsburgh, prepared the laboratory report 
which is included in this paper as an appendix. 

The investigation indicated that the roof rock in this 
mine is affected more by variations in moisture content 
of incoming air than by changes in temperature. Alter- 
nate wetting and drying of the roof caused it to dis- 
integrate and fall. It was also evident that moisture 
is absorbed from the roof rock in winter and deposited 
on the rock during the summer. 

Deposition and absorption of moisture by the incom- 
ing air can be reduced by controlling the temperature 
and moisture content of the incoming air. If the tem- 
perature of the incoming air is near or the same as the 
temperature of the mine rock and the normal moisture 
content of the intake air is in equilibrium with the 
moisture content of the rock, little or no absorption or 
deposition will take place. Air conditioning is therefore 
desirable in winter as well as in summer. 
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® MEETINGS & CONVENTIONS 





Foundrymen’s Association 
50th Anniversary Convention 

May 6-10 has been set for the 50th anniversary con- 
vention of the American Foundrymen’s Association. 
Some of the highlights of the 60 odd sessions, which 
will be held in Cleveland, include a paper to be pre- 
sented by D. F. Sawtelle on core shop practice in a 
mechanized iron foundry producing pipe fittings, a panel 
presentation of buyer’s viewpoints on foundry inspec- 
tion, symposiums on the properties of grey iron castings 
for design engineers, a paper by H. F. Bishop and H. F. 
Taylor, of the U. S. naval research laboratory, on bore 
cracks in cast steel valves and fittings, and a discussion 
of new techniques in the casting of many ferrous and 
nonferrous metals and alloys. Association headquar- 
ters is at 222 W. Adams St., Chicago, IIl. 


Corrosion Engineers Annual 
Meeting in Kansas City 

The 1946 annual meeting, May 7-9, of the National 
Association of Corrosion Engineers will be held at the 
President hotel, Kansas City. Association headquarters 
is at 711 Main St., Houston 2, Tex. 


Marine Exposition in 
New York City 

The National Marine Exposition is scheduled for May 
20-25 at the Grand Central Palace, New York City. 
Headquarters is National Marine Expositions, Inc., 17 
Battery Pl., New York City. 


HPACCNA to Meet May 22-25 


The Ritz-Carlton hotel, Atlantic City, N. J., will be 
the scene, May 22-25, of the 57th annual convention of 
the Heating, Piping and Air Conditioning Contractors 
National Association. Details concerning the program 
and entertainment will be announced at a later date by 
the association whose headquarters is at 1250 Sixth 
Ave., New York 20, N. Y. 


Stoker Manufacturers Meeting 
Scheduled for Colorado Springs 


The Broadmoor hotel, Colorado Springs, Colo., will 
be the scene of the 1946 annual meeting of the Stoker 
Manufacturers Association. The association, whose 
headquarters is at 307 N. Michigan Ave., Chicago 1, IIL, 
will hold a two day meeting, June 3 and 4. 


ASRE Spring Meeting 
Set for June 3-5 

Members of the American Society of Refrigerating 
Engineers, 40 W. 40th St., New York 18, N. Y., will 
meet at the St. Paul hotel, St. Paul, Minn., June 3-5, 
for the 32nd spring meeting of the society. 


NDHA to Meet at 
Virginia Beach 

The National District Heating Association, 827 N. 
Euclid Ave., Pittsburgh 6, Pa., will hold its 1946 annual 
meeting June 3-6 at the Cavalier, Virginia Beach, Va. 
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ASHVE to Meet on 
Excursion Boat 


The dates for the 1946 semi-annual meetin; 4; 4 
American Society of Heating and Ventilati; Eng 
neers, which will be held in Montreal, Cana ,, }, 
been changed to June 10-12. The meeting wi! pen } 
the Mount Royal hotel and will continue abi 4 . 
cruise ship, Quebec, up the St. Lawrence with oe a 
Quebec, Murray Bay and Tadoussac. F. A. {Jamie 
Leo Garneau, and S. W. Salter will act as gener.) chair 
man, vice-chairman, and secretary, respectively. of + 
committee on arrangements. : ; 

A. V. Hutchinson, secretary of the society, 51 Ma, 
son Ave., New York 10, N. Y., has announced that - 
cial reservation forms for the cruise will be sent ‘ 
members and that requests for hotel rooms sh wuld } 
filed promptly. Train reservations should be made a 
soon after April 27 as possible. Special cars will }, 
available from both eastern and western cities 


ASME Meetings Scheduled 


The following meetings have been scheduled by th 
American Society of Mechanical Engineers, 29 Ww. 39th 
St., New York City: the semi-annual meeting in De. 
troit, June 12-15; the fall meeting in Boston, Septem. 
ber 30 to October 2, and the annual meeting in Ne 
York City, December 2-6. 


Smoke Prevention Meeting 
Scheduled for June 23-26 


June 23 to 26 are the dates for the annual meeting 
of the Smoke Prevention Association of America. Th: 
Nicollet hotel, Minneapolis, Minn., will be the scene oi 
the meeting and secretary-treasurer of the association 
is Frank A. Chambers, City Hall Square Bldg., Chicag 
2, Ill. 


ASTM Annual Meeting in 
Buffalo June 24-28 


The American Society for Testing Materials ha 
announced that its annual meeting in Buffalo, Jun 
24 to 28, will include several technical symposiums 
among which will be one (given in cooperation 
with the Society for Experimental Stress Analysis 
on testing of parts and assemblies. Among th 
other sessions planned will be one on the fatigue 
of materials and another on pH. Many manufacturers 
of testing instruments, scientific apparatus, and |ab- 
oratory supplies have applied for space in the seventh 
apparatus exhibit which is to be held during the annua 
meeting on the seventeenth floor of the Hotel Statler 
This exhibit is being resumed after a lapse of four 
years. 

While hotel reservation forms are being sent to eac) 
member, those who may wish to write now for accom: 
modations should address the ASTM housing bureat, 
Convention and Tourist Bureau, Inc., 602 Genesee Bldg. 
Buffalo, N.Y. 


NWAHACA Mid-Year 
Convention Scheduled 

The 1946 mid-year convention of the Nationa! Warm 
Air Heating and Air Conditioning Association, 14 
Public Square, Cleveland 14, Ohio, will be held at the 
Edgewater Beach hotel, Chicago, June 25-26. 
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BOILER PLANT OPERATING ERRORS 


Excerpts from a discussion on smoke abatement in small 
power plants, by Carroll F. Hardy, chief engineer of 


Appalachian Coals, Inc., at Midwest Power Conference 
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= “ES yoKE abatement activities have 

ald bg aried between the extremes of the 

ade x forts of one man working part 

vil by ime and the fervor of hundreds 
opined in a veritable crusade. It is 
oday high on the list of civic im- 

by th rovements for most of our major 

80 ities, and very properly so. 

‘“““"l Organizations have often clam- 

a Dy red for the elimination of smoke 

‘Pleta +hout a real understanding of the 

| ay ob involved. Many times only one 
pyhase of a smoke abatement plan is 
promoted by these groups. Such 
processes as completely dieselizing 

tinge electrifying the railroads ; taking 

The ll the steam and electricity now 

me of being generated by small power 

ation nants from central stations; pro- 

icage ibiting 90 per cent of the domes- 


ic coal; and other such changes are 
onsidered easy by the ill-informed. 
uch byplay often obscures the real 
problem of abatement of atmos- 
pheric pollution. 


2200 Plants Surveyed 


Unfortunately, we have no way 
of determining just what propor- 
tion of the smoke in any city comes 
from each source, nor are we par- 
ticularly interested in the answer, 
because smoke from any source is 
unsightly and unnecessary. It was 
jual fon this premise that the Coal Pro- 
ler. ducers Committee for Smoke 
our fae Abatement was organized and was 

and is being operated. In 1941, 
ache When this committee started to 
ym-fme Work, a careful compilation was 
au, fae Made of all the various claims as to 
ig, gm What caused smoke and how one 

should get rid of it, and then a 

series of surveys of cities inter- 

ested in smoke abatement was in- 

stituted. This series of surveys is 
rt tow being continued, and I would 
4) like to quote some data from the 
he MM first 12. Some 2200 plants were in- 

corporated in these 12 surveys, but 


we will use the data for only those 
that come in the small power plant 
group. There are 687 boilers in- 
cluded in these data. Every type of 
burning equipment is represented 
in this group. It is apparent that 
hand fired plants cannot be consid- 
ered the only smoke violators, nor 
is any one particular type stoker 
most likely to be a smoke violator. 

Of all the plants surveyed, slight- 
ly over 8 per cent were in first class 
operating condition and were fired 
correctly. Fifteen per cent had 
only minor defects and were being 
operated very well; one-third of the 
properly operated plants were hand 
fired and the balance were mechan- 
ically fired. 


Two-thirds Had “Operational” 
Difficulties 


Two-thirds of the plants had 
what might be termed “opera- 
tional” difficulties, with incorrect 
firing heading the list. This means 
firing by no particular method, un- 
necessary stirring of the fire, over- 
loading the firebox, trying to force 
a cold boiler, poor maintenance and 
poor housekeeping, and allowing 
accumulations of soot and fly ash in 
the gas passages of the boiler and 
in the chimney and breechings. 

In both stoker and hand fired 
plants, about 5 per cent had leaks 
in the breeching or in the chimney 
or had breechings which were poor- 
ly designed or had unnecessary 
turns and restrictions. 

Poor draft conditions due to 
overloaded stacks or failure to keep 
the stack capacity in step with the 
addition of new boilers have re- 
sulted in operational difficulty. Ad- 
ditional stack capacity or the in- 
stallation of an induced draft fan 
to increase the capacity of the pres- 
ent stacks is indicated in these 
cases. 
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Of the total number of plants in- 
spected, only 15 were found to have 
smoke alarm systems and in 16 the 
fireman could readily see the top 
of his chimney. In the rest of the 
plants it was impossible for the 
fireman to see the top of his chim- 
ney without leaving the boiler 
room, and in many cases he had to 
climb stairs or walk a considerable 
distance to see his chimney. 

Since it is impossible to deter- 
mine by looking into the firebox 
whether objectionable smoke is be- 
ing made, the necessity of having 
a smoke alarm, mirror arrange- 
ment, or some other way of deter- 
mining how much smoke is being 
produced is apparent. 


Bad Firing Practices 


In both stoker and hand fired 
plants bad firing practices may be 
attributed directly to the almost 
universal practice of having the en- 
gineer or fireman so burdened with 
other duties that he does not have 
time properly to care for the heat- 
ing plant. This practice is univer- 
sal in small and medium sized 
plants of all types, steam pressures, 
and load conditions. In the larger 
plants—where the investment in 
equipment may be hundreds of thou- 
sands of dollars—it is not unusual 
to find a fireman in other parts of 
the building doing maintenance or 
other work. 

The fuel bill is a big item of ex- 
pense to all types of plants. It is 
often fallaciously assumed that no 
saving can be made by more de- 
tailed attention. Competent super- 
vision and intelligent care can 
usually save from 10 to 25 per cent 
of the coal bill in addition to re- 
ducing smoke to a minimum. 

Many of the plants inspected, 
particularly those ranging from an 
installed boiler horsepower of 75 or 
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more, were equipped with draft 
gages, steam flow meters, steam-air 
flow meters, or one of the many 
types of combustion controls. Un- 
fortunately, there are no exact data 
on these installations, but we are 
being conservative when we say 
that 25 per cent of this equipment 
is being operated properly and that 
is a very liberal estimate. 


Meters, Gages, and Combustion 
Controls 


More than half the draft gages 
could not be read or were not even 
connected to the boilers. Steam flow 
meters were often in operation, but 
a straight line on the chart indi- 
cated they were giving very slug- 
gish and inaccurate performance. 
Many of those which were tested 
during the survey did not return 
to zero. CO, recorders were most 
universally either not in operation 
or not operating properly. In many 
cases, particularly in the smaller 
plant, the fireman had changed the 
combustion control so that only the 
men actually operating the plant 
knew how it worked. This included 
in most cases the removing of the 
automatic features of the control 
and using it only as a convenient 
way of changing the air and fuel 
flow to fit the load. Oftentimes the 
survey engineers were told that a 
meter service man had set the 
equipment four to 10 years pre- 
viously, and the plant personnel had 
never tried to check it or change it 
since. This would be ridiculous if 
it were not so tragic. 


Poor Maintenance and 
Housekeeping 


Over 70 per cent of the plants 
surveyed have not been maintained 
in good operating condition. The 
survey engineers found burned 
boiler fronts, doors. off the hinges 
or missing entirely, breechings in 
bad shape, as well as grates or 
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tuyeres burned, and (very often) 
faulty controls on stokers, in addi- 
tion to gas passages full of soot and 
other evidence of lack of care. 
Probably 75 per cent of these 
poorly maintained plants could be 
operated without emitting unneces- 
sary smoke if more attention were 
given to keeping them in repair. 


Lack of Coordinatien 


Another serious fault of the man- 
agement is not distributing the 
load on the boiler as much as is 
possible. The usual practice in all 
plants using process steam is to as- 
sume that steam is just as available 
as water or electricity and can be 
turned on and off at will. In a large 
plant, with a number of depart- 
ments using steam served by boil- 
ers having reserve capacity, steam 
can be furnished in this manner. 

However, in the case of a plant 
likely to be dependent on only one 
boiler, which is overloaded at peak 
periods, it is manifestly unfair to 
impose irregular peak loads with- 
out warning. Either the loads 
should be spread to give as even 
and steady a load as possible, or 
some warning should be given in 
advance when loads are to occur. A 
little cooperation will keep the plant 
out of trouble and insure adequate 
steam pressure when needed. 


Lack of Turbulence and 
Overfire Air 


Many plants could be taken out 
of the violator class by additional 
turbulence, or better mixing of fur- 
nace gases. Additional turbulence 
and overfire air will oftentimes 
cure cases of overloaded or improp- 
erly installed equipment. It is not 
always possible to cure “sick” 
plants by this method but it ap- 
proaches under the category of a 
“cure all.” Care must be taken, 
however, to get the proper installa- 
tion and to see that the equipment 


is properly operated to maxi. 
mum benefits. Hand fired ant, ;, 
particular can be helped p teyj,), 
by addition of overfire ai) 


Firing Methods—Hand  jreq 
Boilers and Furna. .. 


About two-thirds of th 
in the hand fired plants ¢. ime; 
be using some variation « +h, 
ternate or coking method 
In almost every case it $ quit 
evident that the fireman was »» 
following one of these mei hods 

We recommended wher usiny 
high volatile coal that on!) the 9. 
ternate door or the alternate gi, 
and side or alternate front and rey 
methods be used, leaving the ». 
maining fuel from the previo, 
firing undisturbed. The practic: 
breaking up the bed of partial) 
coked coal was found in 
per cent of these plants. 
plants, due to the smallness of th 
boiler, this was necessary to maip. 
tain steam pressure. In most cases 
it was unnecessary, and in al! case: 
it was a prolific source of smok 
The practice of trying to force , 
cold boiler from bank condition : 
full load in a short time is followed 
in 9 per cent of the plants. Ther 
is only one solution to this and that 
is to allow more time for firing 
The proper banking of the fire wil 
help this condition, but even the 
sufficient time must be allowed fo 
the fire to heat up the water in th 
boiler so that smoke is not pro 
duced. The management must allow 
time for the fireman to get stear 
up in the morning or after periods 
of light loads. 


Firing Methods—Mechanicall 
Fired Boilers and Furnaces 


over ]9 


In s me 


The firing methods of a mechal- 
ically fired plant are not usua)) 
considered important as the stoke! 
is semi-automatic. This is not true 
because careless cleaning method 
and excessive manual agitation 0 
the fire result in large amounts of 
smoke being emitted. 

Shoveling coal on top of a stoke! 
fuel bed was found to be practiced 
in 11 per cent of the plants of al 
sizes and pressures. Lhis is col 
trary to the theory of stoker oper 
tion and can only result in smoke 


It is usually done to pick up oad or 


because the fuel distribution is bad 
or because the fireman does not !ike 
the looks of the fire. 
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MIDWEST POWER CONFERENCE 


COOLING TOWER SELECTION 


Excerpts from a paper by J. Lichtenstein. of the 
Foster Wheeler Corp., presented at the air condi- 
tioning session during Midwest Power Conference 


Tue COOLING tower is a heat ex- 
changer, and it is the surface which 
is the essential-product sold by the 
manufacturer. If we assume that, 
except surface, all other elements 
which determine performance are 
alike, the tower with the largest 
surface offers the greatest insur- 
ance that the performance will be 
accomplished. 

The surface in most towers con- 
sists essentially of drop surface, 
which cannot be determined either 
by measurement or test. All that 
experimentation will give us is the 
product of surface and a diffusion 
coefficient, but not each separately. 

The other factors which deter- 
mine performance—such as_ the 
amount of air, its velocity and cor- 
respondingly the rate of heat ex- 
change, the pressure drop, and 
power requirements—are readily 
ascertained from the manufactur- 
er’s proposition. Thus, it is mainly 
the surface which requires the de- 
velopment of at least approximate 
methods to enable intelligent com- 
parisons, 


The Cooling Tower Surface 


Film Type Surface—To over- 
come the difficulty of the unknown 
drop surface, one could (of course) 
provide a geometrically measurable 
surface and let the water run as a 
thin film over it, while air passes 
upward in counterflow. 

But the amounts of surface re- 
quired for cooling are very large 
and providing film type surface is 
very expensive. For early tower 
design, packed towers were used 
where, by raschig rings or simi- 
lar means, a large material surface 
was provided. This type of tower 
has been abandoned. Aside from 
the cost of the rings, the pressure 
drop of the air flowing in a tor- 


tuous path through the rings was 
large, with corresponding high 
power requirements. Further, the 
water rarely covered the whole sur- 
face, but had a tendency to concen- 
trate and flow in channels, wasting 
a part of the surface provided. 

Drop Surface—It would seem 
that the cheapest way of providing 
a large water surface is to divide 
the water into a large number of 
small drops by some means of atom- 
ization. The smaller the drops, the 
larger the surface. However, there 
is a limit to the size of the drop be- 
yond which overall performance 
would suffer. Too small drops are 
easily carried out of the tower by 
the air stream. To hold them back 
would require a complicated elim- 
inator system, with a high pres- 
sure drop and consequent power 
losses. The drops must be large to 
overcome the air stream and fall 
into the tower sump. For this rea- 
son a cooling tower does not re- 
quire high pressure nozzles for 
atomization. Letting water fall by 
gravity upon a splashplate results 
in drops of suitable size. 

Dividing the water into drops is 
only one of the elements for sur- 
face creation. The total surface 
consists of the sum of surfaces of 
all the drops inside the tower, when 
steady conditions have been 
reached. And this total number of 
drops depends upon the time of fall 
of a drop through the tower. Since 
the size of the drops cannot be re- 
duced beyond a certain minimum 
diameter, it follows that the only 
element over which the designer 
has control is the time of fall 
through a fixed tower height. 

The Spray Tower—lIn early tower 
design the drops were allowed to 
fall freely through the tower. The 
only way to affect the time of fall 
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was the selection of the tower 
height. Since high towers are ex- 
pensive, the height had to be kept 
low and the resulting time of fall 
and, therefore, the total surface, 
was not large enough to accom- 
plish severe cooling conditions. 

The Filled Tower—To increase 
the performance of a tower of fixed 
height, it is necessary to increase 
the surface and, therefore, the time 
of fall of a drop through the tower. 
To do this the tower is divided into 
a number of parts of equal height. 
The total time of fall is now the 
sum of the times of fall for each 
height and larger than the time of 
fall over the whole tower height 
without interruption. 


Principles of Fill Design 


The Fill Arrangement—lIt is the 
purpose of the fill to prevent any 
drop from falling over a larger 
height than specified and to accom- 
plish this with a minimum of pres- 
sure drop. It is not the purpose of 
the fill to add film surface. It does 
so by its existence, but is small 
compared with the drop surface. A 
good filling must split large drops 
into smaller ones and must not be 
of such shape as to allow an appre- 
ciable part of the water to form a 
film over it. Only experimentation 
can develop the best fill shape that 
meets all of the above require- 
ments. But the geometrical ar- 
rangement of any fill shape selected 
is determined by the requirement 
that no drop should fall through 
the tower without the specified in- 
terruptions. This leads to the fol- 
lowing principle: All filling within 
the selected volume, if projected on 
a plane parallel to the ground area, 
must form a solid deck. 

The Pressure Drop—The best fill 
arrangement would be one which 
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leads to a minimum pressure drop. 
If we assume that the rows of fill 
are sufficiently apart so as not to 
interfere with the air flow through 
each separate row, the pressure 
drop would be proportional to the 
number of rows and to the velocity 
head of the air flowing through the 
fill shapes. 

The Time of Fall—Once the fill- 
ing layout has been decided upon 
and with it the number of falls, it 
is easy to calculate the total time 
required for a drop to fall through 
the tower. The laws of free fall can 
be applied, since the distance of 
fall is relatively small and the in- 
fluence of air resistance can be 
neglected. 

Subdividing a spray tower of 
given height into a number of 
spray towers of smaller height in- 
creases the total time of fall and 
therefore the surface. This occurs 
very sharply at first and, with in- 
creasing subdivisions, the gain be- 
comes smaller. Since the cost of the 
tower increases with subdivisions, 
there is, of course, an economic 
limit. Few towers, even for ex- 
treme conditions, are built with 
much more than 19 rows of fill. If 
the selected height of the tower 


with 19 rows dees not give suffi- 
cient surface for the required per- 
formance, the height of the tower 
itself must be increased. 


The Surface 


The total surface in a tower of 
fixed fill layout could only be de- 
termined if the average drop di- 
ameter into which the atomization 
divides the water were known. This 
is not the case. The average drop 
diameter varies with loading, which 
is the amount of water per square 
foot of ground area. It increases 
with loading due to coagulation of 
water drops. Beyond a certain load- 
ing, coagulation is so large that 
sheets of water are formed, re- 
ducing the surface abruptly. This 
is the flooding point of the tower. 

In order to make comparisons of 
the surfaces of competitive towers, 
it is necessary to revert to indirect 
methods and to make use of the re- 
sults of cooling tower theory. 


Tower Is a Heat Exchanger 


The cooling tower is a heat ex- 
changer. Two sources of heat are 
exchanged between water and air. 
One is due to the temperature dif- 
ference between water and air re- 


sulting in a conductive flow 
The other is due to evapora’ 
flow of vapor from the wa 
the air. 

In a cooling tower it is 
air temperature which det 
performance, but the air « 
Since air of different temp: 
and relative humidities whi 


the same wet bulb temperat:.; 


have very closely the same 
py, the performance of a t 
be entirely determined by 


bulb temperature alone. A h t 


desert wind will do the same enw) 


ing as a colder but moist 


both have the same wet bul! 


perature. 
When specifications ar: 


cold water temperatures, 


lr, if 
) tem- 


ASS UCC 
for a cooling tower, the hot 
the we 
bulb temperature, and the amoun: 
of water to be cooled are al! 
fied. The manufacturer specifies the 


Spec- 


amount of air through his towe 


With this information, the corre. 


; 


sponding tower characteristic of 


each competitive proposal can be 
determined. 

(Mr. Lichtenstein’s complete pape: 
contains a number of equations and 
sketches giving specific information 
on principles of fill design and heat 
pe meme 


This illustration from Dr. Carrier’s paper (see next page) shows seven of the 14 “Freon-12” com- 
pressors and condensers used to refrigerate the altitude wind tunnel and icing tunnel at the NACA 
aircraft engine research laboratory in Cleveland. Each of these units is driven by a 1500 hp motor. 
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CENTRIFUGAL COMPRESSORS 


Excerpts from a paper presented by E. P. Palmatier, assis- 
tant to engineering vice president. Carrier Corp., at ses- 
sion on air conditioning at the Midwest Power Conference 


HE two major hydraulic ele- 
ments of a centrifugal compressor 
are the impeller and the diffuser. 
The function of the impeller is to 
impart rotational kinetic energy to 
the gas. The diffuser, which in all 
cases is a stationary part, converts 
the rotative kinetic energy given to 
the gas by the impeller into pres- 
sure. There are three fundamental 
types of diffusers—the volute, the 
vortex or open diffuser, and the 
vaned diffuser. 

The characteristics of turbocom- 
pressors are usually given at con- 
stant speed by three curves—head 
or compression ratio, horsepower, 
and the efficiency. These three 
characteristics are normally plotted 
against the common abscissa, dis- 
placement. Such characteristic 
curves are not extended to zero 
displacement; instead, they are ter- 
minated at the surge or pumping 
point of a machine. Below the 
pumping point, the delivery of a 
turbocompressor is unstable and 
operation is impossible unless the 
discharge of the machine is con- 
nected to a system which prevents 
reverse flow, or the design is suf- 
ficiently rugged to withstand the 
stresses imposed by the surge. 

It might be said that centrifugal 
compressors may and have been 
built to compress any dry gas or 
vapor. (Dry gas is specified because 
any great amount of free liquid 
tends to erode impellers.) Cor- 
rosive gases can usually be handled 
if materials are available to resist 
the corrosive elements. 


Range of Available 
Displacements 


The range of available displace- 
ments can be roughly defined as 
from 1500 to 100,000 cfm. The high 
limit is determined by the size of 
machine tools available for ma- 
chining casings and by scarcity of 


reasonably repetitive applications. 
The high cost of special design 
work and tooling usually makes 
several smaller machines less costly 
than a single large unit. 

The low limit of displacement is 
established by the unavailability of 
high speed drive equipment and the 
cost of high precision manufacture 
necessary to maintain clearances 
proportional to impeller dimensions 
in small sizes. Actually, the low 
limit of displacement depends on 
the pressure ratio as well as the in- 
take volume, because it is the dis- 
placement of the last stage—not the 
first—which controls. 

The pressure ratio available per 
stage varies with the molecular 
weight of the gas. A good back- 
ward bladed wheel will develop a 
pressure coefficient of 0.52 to 0.55. 
For air, this amounts to a pressure 
ratio of 1.3 to 1.35 per stage at lim- 
iting tip speeds for shrouded im- 
pellers of the backward bladed type. 
With high molecular weight gases 
like the refrigerant “F-12,” a pres- 
sure ratio of slightly above 2.3 per 
stage is obtainable. 

For uncooled machines, the over- 
all ratio of compression is limited 
by discharge temperature. Practice 
undoubtedly varies, but about 400 
F is the maximum discharge tem- 
perature permissible with ordinary 
construction. For higher pressure 
ratios, staging with intercooling is 
necessary. 

Practically all types of common 
drive equipment may be applied, 
including high speed oil and gas 
engines. 

The most efficient and simple 
control is obtained by varying com- 
pressor speed. Alternately, con- 
stant speed with suction or dis- 
charge throttling may be used. 
Some companies offer compressors 
with movable diffuser or impeller 
inlet guide vanes, but the mechani- 
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cal complication and extra cost of 
such methods is seldom justifiable. 

For either constant or variable 
speed operation, an attempt is 
usually made to operate above the 
surge point. However, if the ma- 
chine is equipped with a discharge 
check valve or if the energy of the 
surge is limited by low gas density 
or small volume stored on the dis- 
charge, operation below the surge 
is feasible. At very low displace- 
ments (below about 15 per cent 
rating) with surging operation, the 
machine will overheat. This must 
be avoided. 


Advantages of Centrifugal 
Machines 


The principal advantages of cen- 
trifugal compressors may, of 
course, be found generously dis- 
tributed among the sales literature 
of their various manufacturers. 
Nevertheless, I would not consider 
this paper complete if they were 
not presented again herein. In con- 
clusion, let me list them for you: 

1) A minimum of moving parts. 


2) Almost complete freedom 
from mechanical wear. 

3) Freedom from vibration; as- 
suming, of course, the machine is 
originally well-balanced and the ap- 
plication does not result in an ap- 
preciable deposit of material or re- 
moval of material from the rotor. 

4) Relative compactness. 

5) Ability to deliver a variable 
displacément at approximately con- 
stant compression ratio when 
driven at constant speed. 

6) Will not overload drive equip- 
ment if operated at constant speed 
with normal or subnormal suction 
density. 

7) High, maintained efficiency. 


8) Easily installed, no special 
foundation required. 
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MIDWEST POWER CONFERENCE 





RADIANT HEATING 


Excerpts from a paper prepared by T. Napier Adlam. 
vice president, Sarco Co., Inc., for the Midwest Power 
Conference session on developments in space heating 


Ir IS generally understood that the 
human body requires no heat what- 
ever from without, and that from 
the nutriment taken into the body, 
the wonderful process of nature’s 
mecnanism called metabolism, gen- 
erates all the heat required and, 
in addition, generates a surplus 
amount of heat which has to be 
thrown away. The concept that 
warm ambient air is necessary to 
keep the body warm is fundamen- 
tally wrong. The only essential fac- 
tor in dealing with heat for comfort 
and health is that surplus heat 
which we throw away. This is the 
fundamental basis on which the 
theory of “radiant heat” is built. 


Roughly, 400 to 420 Btu surplus 
heat must be given off from the hu- 
man body every hour. This amount 
of heat varies very considerably 
with posture, occupation, environ- 
ment, age, and food. At about the 
age of six, the heat generated 
reaches its maximum, but in older 
persons the heat generated is much 
lower—which explains the reason 
elderly people need more protection 
from the cold than younger ones. 


The figure of 410 Btu as the 
amount of heat which will be given 
off by the average person can be 
divided somewhat as follows: Radi- 
ation and convection, 300 Btu; 
evaporation, 62 Btu; and respira- 
tion, 45 Btu per hr, with a small 
amount of excreta. The radiation 
loss is that amount of heat given 
off from the body by heat rays, be- 
cause the surface of the body is 
warmer than the surface of the 
surrounding walls, windows, ceil- 
ing, etc. The convection loss is the 
amount of heat given off from the 
body as the ambient air rises over 
the surface of the body and carries 
away the heat. The heat loss by 
evaporation is that amount of heat 
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taken from the body as perspira- 
tion is evaporated from the skin, 
and the heat dissipated by respira- 
tion is the heat given to the air we 
breathe. While it is difficult to dif- 
ferentiate between radiation loss 
and the loss by convection, it is 
found that if the loss by radiation 
is maintained at about 190 Btu per 
hr and that by convection is 110 
Btu per hr, a condition of greatest 
comfort and health is attained. 


The human body can accommo- 
date itself within certain limits, 
but if the conditions of the environ- 
ment and the state of the body 
are not perfectly correlated, the 
person is vaguely conscious of a 
strain in the thermostatic body 
mechanism. This question of losing 
heat from the body is really a com- 
plicated process, because it seems 
very apparent that the feeling of 
hot and cold is not so much a meas- 
ure of the heat loss to the heat gen- 
erated as it is the way in which it 
is lost. 

Sensation of Heat and Cold 

Broadly speaking, the sensation 
of hot and cold.can be avoided in 
two ways, either by temperature of 
the air being raised sufficiently 
high, or by warm surfaces placed 
in the walls, floor, and ceiling, so 
that the heat radiated is sufficiently 
intense to compensate for a lower 
air temperature. It must be clearly 
understood, however, that while 
some conditions stimulate the pro- 
duction of heat in the body, others 
merely dissipate the heat without 
in any way controlling the genera- 
tion. This must never be over- 
looked in considering conditions of 
health as well as comfort. A ther- 
mometer recording the tempera- 
ture of the air is no indication of 
the correct comfort conditions for 
the human body. This same con- 
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clusion applies to any instrumey 
recording only the air temperature 
whether it is based on the dry by!) 
or the wet bulb reading. 


Consequently, the correct basis 
of true comfort must be sough 
elsewhere. No system can be reall 


satisfactory which does not tak 
care of the three main factors con. 
trolling the heat loss from the hy. 
man body — radiation, convection 
and evaporation. The greatest of 
these losses is that due to radiatic: 
and, consequently, it is the most 
important. 

Everyone is familiar with the 
fact that when the surface of a 
body is illuminated for some time 
by rays of sunlight, the tempera- 
ture of that body is raised. In other 
words, it becomes warmer because 
the heat energy from the sun is ab- 
sorbed by the surface of the body 

It is also common knowledge that 
the condition of the surface plays 
an important part in relation to its 
rise of temperature. For instance, 
an object with a white, smooth sur 
face does not become as hot as one 
with a dull, black surface. Hence, 
roofs and skylights of buildings are 
often painted white or are lime 
washed in the summer. For the 
same reason people in very hot cli- 
mates customarily wear white cov 
erings instead of dark. 

One other thing that should be 
observed about heat rays is that 
they are reflected from a surface 
in exactly the same manner as ligh! 
rays. Thus, we can obtain a strong 
parallel stream of heat rays from 
a parabolic reflector when a he! 
element is placed at the focus. This 
property of reflection enables us © 
reflect a stream of heat rays from 
one direction to another, the same 
as a beam of light with a mirror 
other reflecting surface. 
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take care of human radiation losses, 


This is 


Man Radiant Temperature 

py veglecting the one factor of it is necessary to maintain a mean 

i o. radiant temperature in the room 

dia' on loss from the human : > 
ra which will control the heat loss by 
nody, here are created a whole se- cnthabten 

a ae ti ste hastings “Which iation from the human body. 

jes of fau > ‘ The mean radiant temperature of 
are nhealthy an Cape EES. a room does not mean the average 
There ‘ore, for correct comfort and — surface temperature of walls, win- 
greatest economy, it is necessary dows, ceilings, etc., but the average 
to establish what conditions are amount of radiant heat emitted 
necessary to take care of the heat from all these surfaces. 
josses from the human body and termed the mean radiant tempera- 
break away from many of the old- ture, or MRT, of a room. To decide 
fashioned ideas formerly held. what this MRT shall be, it is nec- 
Since the first consideration is to essary to know the mean surface 


temperature of the human body, in- 
cluding the clothes and exposed 
skin surface. In England this has 
been established at 75 F, but in 
America 81 F has been assumed by 
the author as giving results more 
nearly conforming to American 
conditions. Much, of course, de- 
pends on the clothes worn by the 
person and it will be easily under- 
stood that ladies in evening dress 
will offer a higher surface temper- 
ature than men dressed in conven- 
tional lounge or evening suits with 
only hands and head uncovered. 





Contractors Issue Radiant Heating Bulletin 


An engineering bulletin, Radiant Heating Design and 
Application, has been developed by the committee on 
standards of the Heating, Piping and Air Conditioning 
Contractors National Association with assistance and 
suggestions from Dr. F. E. Giesecke, Cyril Tasker, 
C. A. Hawk Jr., and Alexander Dzubay. This publica- 
tion, consisting of design data, explanatory comments, 
and several example calculations, was prepared to ac- 
quaint members of the association with the fundamental 
theories and practical applications of this type of heat- 
ing system. The information contained is derived from 
published data and practical experience and is not to be 
construed as a standard. 

The basic principles of radiant heating, especially as 
they differ from the common types of convection heat- 
ing, are briefly mentioned and the effect of the rate of 
body heat radiation, which may be brought about by 
maintaining warmer surface temperatures of surround- 
ing walls, even in relatively cool air, is pointed out. 
Principles of application with respect to materials, pipe 
locations, control systems, expansion, venting, draining, 
heat transmission, and pipe spacing are briefly men- 
tioned. Two methods for calculating ceiling panels and 
pipe sizes, ete., are given. These involve the use of a 
number of charts and tables which have been reprinted 
from the ASHVE Guide and from papers published in 
Heating, Piping & Air Conditioning. 

In the first method, given for the determination of 
ceiling panel data, a selection chart for finding the 
mean radiant temperature of the room is used. This is 
based on the assumed inside air temperature and the 
type of occupancy. Tables giving emissivity factors 
for various types of surfaces, the total radiation in Btu 
per sq ft per hr emitted to surroundings with a tem- 
perature of absolute zero by bodies at various tempera- 
tures and with various emissivity factors, and a table 
for determining unheated wall surface temperatures 
are given. The area of each unheated surface (includ- 
ing unheated ceiling), the corresponding emissivity 
factor. and the total radiation from each unheated sur- 
face ‘) surroundings at absolute zero temperature are 
deter ‘ned. 


The heat emission from each unheated surface (in- 
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cluding unheated ceiling) is then added. This sum rep- 
resents the total radiation to surroundings at absolute 
zero by all unheated surfaces. From the tabulated data 
given and using an average emissivity factor for all 
the surfaces, the total] radiation (to surrounding sur- 
faces at zero absolute), which corresponds to the design 
mean radiant temperature, may be determined. The 
difference between this and the sum of the emissions by 
individual unheated surfaces equals the heat to be sup- 
plied by the radiant ceiling panel. Using a chart, which 
gives the heat dissipation per square foot in all direc- 
tions for various mean water temperatures, and various 
combinations of pipe sizes and spacing, the next step is 
to assume a mean water temperature, calculate the 
necessary size of panel, and select the pipe size and 
spacing; or to select the panel size, solve for mean water 
temperature, and then choose pipe sizes and spacing. 

A simplified alternate ceiling panel method is given 
which consists of finding the required heat emission 
per square foot of ceiling panel by dividing the room 
heat loss by the available ceiling panel area. In this 
method 90 per cent of the panel output is assumed to 
flow downward into the room and a chart giving various 
combinations of pipe sizes and spacing for various mean 
water temperatures and panel output is used to select 
the piping. This chart is based on 3.5 Btu per hr trans- 
fer per sq ft of pipe surface per deg temperature dif- 
ference of water to 70 F air. 

For floor type panels, according to the authors, “Ex- 
perience has shown that the assumption of floor tem- 
perature is misleading for the surface temperature may 
remain constant with a considerable change in outside 
weather condition due to increased transfer caused by 
lowering of outside wall temperatures. Experience 
shows that in the case of floor type radiant heating, 60 
to 80 Btu per sq ft per hr may be taken as safe figuring 
for residential and office buildings, using an average of 
70 Btu per sq ft per hr.” For this type of panel, pipe 
size and spacing are selected on this basis. 

This 17 page, 842x11 in., paper covered bulletin may 
be obtained from HPACCN*& headquarters, 1250 Sixth 
Avenue, New York 20, or through any of the 31 local 
association offices. The price for non-members is $5.00. 
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What Air Conditions Make 


for Comfort in Industry? 


THE EpitTor—It is gratifying to re- 
ceive such a thorough and thought- 
ful comment on my articles on fac- 
tory air conditioning from a reader 
of the professional caliber of Wal- 
ter L. Fleisher [see “Open for 
Discussion,” page 114, February 
HPAC]. 

There is apparently, however, 
some misunderstanding on Mr. 
Fleisher’s part as to what was in- 
tended to be accomplished by the 
“ideally designed ventilation sys- 
tem” referred to in the original ar- 
ticles. Mr. Fleisher states that “it 
is obvious that no 72 deg effective 
temperature can be obtained (or 
anything like that) with a 75 deg 
or higher outside wet bulb tempera- 
ture.” Also, he says: “When we 
speak of ideally designed venti- 
lating systems capable of providing 
comfort to 75 per cent of moderate- 
ly active workers, and these condi- 
tions can only be obtained with 
refrigeration, we certainly are 
opening all of our industrial estab- 
lishments to a critical inferpreta- 
tion by labor that is not warranted, 
I believe, by the facts.” 
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The misunderstanding has appar- 
ently arisen because Mr. Fleisher 
has inaccurately quoted my original 
definition of the “ideally designed 
ventilation system,” which was de- 
fined to provide “comfort to 75 per 
cent of moderately active workers 
for about one-half the summer day- 
time working hours.” All of the 
economic comparisons in the origi- 
nal articles and later discussions 
were on this basis, and a simple 
calculation will show that refrigera- 
tion will not be required to con- 
form with the requirements of this 
definition. 

Mr. Fleisher also points out that 
the committee on air conditioning 
in industry was assigned to inves- 
tigate what conditions were “safe 
or proper for people in industry,” 
and he notes that “no particularly 
unfavorable reactions were noticed 
until a condition of about 87 deg 
effective temperature was reached 
with men mildly exercising,” the 
conclusion finally being reached that 
“a 78 deg effective temperature, for 
people moving or standing, was con- 
sidered comfortable by all of the 
subjects.” 
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“Controlled conc  jons’_ 
including ev. poratiy, 
cooling—were in. alled jy 
this North Caro na yjy 
some years ago. and the 
system has recei ly bee 
extended for crease 
plant producti... The 
conditioning app: atus j 
in unitary form and , 
suspended from t! ceiling 





In reply, it should be stated that 
our previous reports have not beer 
concerned with air conditions which 
were “safe” from a physiologica 
standpoint, but rather with provid- 
ing conditions which. were comfort: 
able to a certain percentage of 
workers for a certain portion of 
their working hours. 


78 Deg Effective Temperature 
Not Comfortable 


Perhaps the requirements have 
been made more difficult by the 
more recent aggressive attitude of 
the labor movement generally, but 
Mr. Fleisher to the contrary n0t- 
withstanding, our day-to-day expe 
rience shows that modern workers 
do not relish working in atmos 
pheres of 85 F DB and 52 per cen! 
RH (which is the 78 deg effective 
temperature Mr. Fleisher advo 
cates) and they do not consider 
these conditions “comfortable.” 

To us, the previously defines 
standard of comfort (75 per cent 0! 
workers comfortable for about half 
the summer daytime working 
hours) is not an unduly severe one 
If it be accepted, the econom': ¢0 
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parisons for both ventilation and 
evaporative cooling systems which 
have previously been published will 
inevi'ably apply. If Mr. Fleisher 
feels that such a standard is too 
severe and is willing on his projects 
to accept comfort for fewer people 
or for shorter portions of the work- 
ing hours, the economic comparison 
will, of course, become more favor- 
able to the systems not taking ad- 
vantage of refrigeration effect. 

To illustrate this point, if an 
evaporative cooling system be de- 
signed, as advocated by Mr. Fleish- 
er, to circulate only the one-third 
greater air quantities than those 
required for complete air condition- 
ing, the resulting conditions in the 
space, ON aN average summer day 
in New York City, would calculate 
to the 78 deg effective temperature 
as stated by Mr. Fleisher. However, 
the comfort charts show that no 
office or light factory workers would 
be comfortable on this average day, 
although there would be other days 
(totalling considerably less than 
half the summer daytime working 
hours) on which some of the work- 
ers would be comfortable. Con- 
versely, no one would be comfort- 
able for half or more of the summer 
daytime working hours. 





















Navy Efficiency-Work Tests 






Mr. Fleisher’s reference to the 
efficiency-work tests performed at 
the instance of the Navy Depart- 
ment was of particular interest. I 
presume that he refers to the very 
excellent paper by M. S. Viteles and 
K. R. Smith, presented at the an- 
nual meeting of the ASHVE in Jan- 
uary of this year. It does not seem 
to the writer that the conclusions 
of that report bear in any impor- 
tant way upon the present discus- 
sion, since it dealt primarily with 
the effect of high effective tempera- 
tures and noise upon worker effi- 
ciency and physiological response 
of the subjects, and our original 
reports specifically disclaimed im- 
provement in worker efficiency as a 
factor “favoring installation of air 
conditioning in all cases.” 

By way of comment, however, we 
have been wondering whether the 
degree of motivation on these tests 
was not unduly high [bonus wages, 
team competitions, the “thrill” and 
patriotic appeal of important war- 
time research, and the short (4 hr) 
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test day], and that the only justifi- 
able conclusion was that the as- 
signed tasks were possible of ac- 
complishment with sufficiently high 
incentive. It is certainly question- 
able whether a similar high degree 
of incentive could be maintained, 





on routine production jobs, by in- 
dustry generally. It would be inter- 
esting to hear the opinions of oth- 
ers on this important question. 
—H. A. MOSHER, mechanical engi- 
neer, Kodak Park Works, Eastman 
Kodak Co. 


Use Floor, Wall or Ceiling 
Coils for Radiant Heating? 


THE Epitor—I have read F. W. 
Hutchinson’s article [in the March 
HPAC] on how to choose the prop- 
er location for heating panels used 
in radiant heating systems very 
carefully and would like to com- 
ment on it. 


Primary Purpose of Heating 
System 


First of all, I should like to 
preface my comments by saying 
that there is no questioning the 
scientific competency with which 
the work has been carried out in 
preparation for this article. How- 
ever, many people interested in ra- 
diant heating work today seek guid- 
ance on the practical application of 
the basic principles and this re- 
quires a more comprehensive study 
of the economics of the installation, 
the structural characteristics of the 
building, and a somewhat complex 
array of physiological and psycho- 
logical considerations. For this rea- 
son, those of us who earn our living 
in radiant heating work have come 
to feel that a purely mathematical 
approach is only part of the story. 

The primary purpose in install- 
ing a heating system in a building 
is to create comfort, insofar as hu- 
man occupancy is concerned. To 
attach overriding emphasis to fine- 
ly drawn differences in heat trans- 
mission channels from one varia- 
tion of the same basic system to 
another seems to be unsound, pro- 
vided that comfort conditions are 
substantially the same in both 
cases. 

Having worked closely with thou- 
sands of owners and occupants 
making use of both floor and ceiling 
types of radiant heating systems, 
we have failed to find any differ- 
ence in their reactions. This is par- 
ticularly true in the case of struc- 
tures which involve both floor and 
ceiling coils in different rooms— 
the occupants can’t tell the differ- 
ence, because in a properly designed 





system—fioor or ceiling—there is 
no indication of the source of heat. 

Perhaps the reason for this uni- 
form reaction lies in the fact that 
the mathematical analysis of just 
how heat is transmitted away from 
the heating panel ignores rather 
completely certain phases of the 
human comfort problem. Conse- 
quently, while there is no gain- 
saying the fact that convection 
transmission is greater from a floor 
panel at the same temperature as a 
ceiling panel, the rather stubborn 
geometric fact remains that the oc- 
cupant is at all times closer to the 
floor than the ceiling and is, there- 
fore, more readily affected, in a 
radiating sense, by the temperature 
of the floor. Whether or not this 
compensating characteristic is the 
reason for the identical comfort 
conditions experienced from floor 
and ceiling coils can only be deter- 
mined through additional intensive 
study. However, such a study would 
seem to be rather academic in view 
of practical experience. 


Floor Coils Can Usually 
Handle Load 


On one point which is basic to the 
development of Professor Hutchin- 
son’s analysis, experience is at con- 
siderable variance. That is the 
point which implies that floor type 
radiant heating systems are in- 
capable of handling a sizable por- 
tion of room heating loads. Up 
until perhaps three years ago we 
also adhered closely to this premise, 
but an increasing number of what 
might be termed “freak” installa- 
tions demonstrated that it is almost 
impossible to conceive of a heating 
load intensity which cannot be han- 
dled by floof coils alone. It would 
be my estimate that such rooms 
would constitute only a very small 


- fraction of 1 per cent of all rooms 


which any designer is likely to en- 
counter. Consistent experience in 
many hundreds of installations 
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within the past three years bears 
out this contention. 
In making these comments it is 


_ hot my intention to create the im- 


pression that a floor type radiant 
heating system is to be desired 
over a ceiling type installation. Far 
from it. I have merely sought to 
make the point that a floor type sys- 
tem is not relatively uncomfortable © 
and limited—as a purely theoretical 
approach might lead one to believe. 
Instead, for practical purposes the 
designer is free to choose either a 
floor or ceiling heating panel (ex- 
cept for concrete slabs on the 
ground) with the determining em- 
phasis being placed on installation 
cost and structural characteristics. 
In some cases, taking these things 
into consideration, the floor panel 
will be a clear-cut winner, while in 
others the ceiling panel will emerge 
as the proper choice.—C. A. HAWK, 
JR., manager, radiant heating de- 
partment, A. M. Byers Co. 


THE Epitor—The coefficients that 
F. W. Hutchinson has given in his 
article in the March HPAC should 
be welcomed by designers of ra- 
diant panel heating systems who 
wish to use more than one heated 
panel in rooms in which sufficient 
heated area is not available in one 
panel. 


Clear and Simple Explanation 


No reference is made in the ar- 
ticle, however, to the resulting ef- 
fect of heated panels that are ad- 
jacent or opposite each other in the 
same room. We venture the opin- 
ion that in such cases it might be 
preferable to make provisions for 
reducing heat losses to a point 
where a heated panel in but one lo- 
cation would suffice. Furthermore, 
if calculations and space conditions 
indicate that heated panels are re- 
quired in more than one enclosing 
surface of a room, one might prop- 
erly assume that the room could be 
heated more economically by con- 
ventional methods, despite the com- 
mon opinion that radiant panel 
heating is suitable for any job. 

The clear and simple explanation 
of the relative energy dissipation 
from heated panels in various loca- 
tions should be helpful to many 
readers. If this information could’ 
have wide enough publicity it might 
tend to correct the erroneous im- 
pressions that have been created 
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in the mind of the general public 
by a vast amount of illustrated ad- 
vertising recommending floor pan- 
els. Such recommendations seem to 
be based more on the character and 
limitations of the piping used for 
the coils than on sound engineer- 
ing.—D. L. MILLs, Revere Copper 
and Brass, Inc. 


MANAGEMENT IS INTERESTED IN 
AIR CONDITIONED FACTORY 


THE Epiror—Our management is 
quite interested in the use of air 
conditioning in factory space and I 
have been asked to determine as 
well as possible the dollars and 
cents advantage, if any, of applying 
air conditioning to manufacturing 
plants. 

I am especially interested in find- 
ing out what effect air conditioning 
has on output of labor, effect on 
morale, and employees’ hea!th, etc. 

We can determine fairly accu- 
rately the cost of installing and op- 
erating air conditioning equipment, 
but the factors mentioned above 
are things with which I have had 
no experience and I thought that 
possibly some articles might have 
been written covering these items. 
If you have published any such ar- 
ticles or know of any papers or ar- 
ticles which might have been writ- 
ten covering the above subject, I 
would appreciate it very much if 
you would advise me so that I can 
look it up in our library or, if you 
have any reprints on the subject, I 
would be very happy to obtain 
copies.—L. G. G., engineering de- 
partment. 


[In reply to L. G. G.’s question, 
copies of a number of articles from 
back issues have been mailed him, 
including Report from Industry: 
Should Factories Be Air Condi- 
tioned? by R. D. Tutt, W. E. Goohs, 
and F. G. Tykle, from the January 
1945 number, and When Is Com- 
plete Air Conditioning of the Mod- 
ern Factory Advisable? by H. A. 
Mosher, published in two parts in 
the June and July 1945 issues of 
HPAC.—Editor.} 


ENGINEER ASKS FOR REFERENCES 
TO SMOKE ARTICLES 


THE Epritor—We have read with 
interest the article on smoke elim- 
ination by Raymond R. Tucker pub- 
lished in the October-November 


Heating, Piping & Air Conditioning, Apri! 


1945 issue of Heating, Pi; ¢ 4 
Air Conditioning. We would ke ;, 
know where we can procure copy 
of the first article by Pr. osso 
Tucker and if the third arti. © hag 
come off the press yet. 

Also, we would like to k: w of 
any other articles on smok: elim. 
ination that you would sugge that 
we should read, as we are tally 
interested in this subject.—k ¢.s_ 
engineer. 

[The series of articles by | ofes. 
sor Tucker, formerly smok: con. 
missioner of St. Louis, wo pub- 
lished in five installments the 
September, October-Novemb: , ani 
December 1945, and the Jo iuary 
and February 1946 issues of H PAC 
The title of each part was A Smok 
Elimination Program That W orks, 
and many requests for extra copies 
and comments on the information 
given have been received It 
planned to prepare reprints. 
Editor. } 





APPROVES SIMPLIFIED BRONZE 
OR BRASS VALVES 


The standing committee in charge 
of reviewing and revising simpli- 
fied practice recommendation R183- 
42, bronze or brass valves, has ap- 
proved a revision of the recon- 
mendation, and the division of sim- 
plified practice of the Nationa! Bu- 
reau of Standards, Washington 25, 
D. C., has mailed out copies for ap- 
proval or comment or both. 

The original recommendation be- 
came effective January 1, 1942, and 
subsequently served as the basis for 
mandatory orders issued by the 
War Production Board. Following 
revocation of the final of these or 
ders, the standing committee, in co- 
operation with the division of sim- 
plified practice, drafted a revision, 
the purpose of which is to retain 
the essential purpose of the original 
recommendation and include those 
features of the wartime order 
which the industry found to be 0! 
benefit to producers, distributors, 
and users. 

The proposed revision applies t 
gate, globe, angle, and check valves 
made of bronze or brass for pri 
mary pressures ranging from 10 
to 350 psi, and 1000 to 2000 p=! for 
water, oil, and gas. A simplified 
range of sizes is given for the va 
rious types and kinds of valve: for 
each of the pressure ratings. 
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The Influence of an Interior Coating of 
Aluminum Paper on Internal Thermal 
Conditions and Heat Economy 


R. J. Lorenzi.” L. P. Herrington,”* and C.-E. A. WinslowT 


Object and Nature of Experiments 


Ix AN earlier contribution’ there 
was reported a comparison of in- 
ternal thermal conditions and heat 
economy in two experimental 
rooms, one of brick and one of ordi- 
nary frame construction. The pres- 
sent paper relates to a study made 
of the brick room, used in the 
earlier experiment, after covering 
the lower surface of its ceiling and 
the interior surface of its walls 
with a commercial aluminum prod- 
uct consisting of aluminum foil 
mounted on one side of kraft paper. 
The thermocouples on the alumi- 
num surface were separated from 
that surface by cellulose tape to pre- 
vent electrical transfer to the met- 
allized surface. The thermocouples 
were held in place by an additional 
layer of cellulose tape placed over 
the junction. In all other respects, 


_- 


*Research Engineer, John B. Pierce La- 
boratory of Hygiene. Member of ASHVE. 
** Associate or, John B. Pierce 
Laboratory of Hygiene. 
‘Director, John B. Pierce Laboratory 
of Hygiene, Member of ASHVE. 
‘The Influence of Heat Capacity of 
Walls on Interior Thermal Conditions and 
; C.-E. A, Winslow, 
J. Lorenzi 


and R. J. " 
‘sL Section, Heating, Piping € Air 
Conditining, April, 1946, p. zor) 
oe presentation at the Semi-Annual 
meeting of the AMERICAN Socrery oF 
a daa AND VENTILATING ENGINEERS, 
ontres'’. Que., Canada, June, 19146. 


New Haven, Conn. 


SUMMARY—A lining of reflective 
insulation (aluminum foil on kratt 
paper) applied to walls and ceil- 
ing of a brick walled test room re- 
duced the radiant heat transfer to 
the surfaces with consequent low- 
ering of inside wall surface 4 to 5 
deg below the corresponding 
temperatures of brick walls. The 
response to heating and cooling 
was more rapid, there was a re- 
duction in the overall coefficient 
of heat transfer and a saving of 
20 per cent in heat required to 
maintain comparable room con- 
ditions. Night cooling during 8 
hours, permitting room tempera- 
ture to fall to 50 F, effected a sav- 
ing of 33 per cent of the heat re- 
quired to maintain 70 F continu- 
ously in the absence of aluminum. 


the experiments were identical with 
those made previously with the 
plaster walls of the same room. It 
is, therefore, unnecessary to report 
the structural and operating details 
given fully in our earlier contribu- 
tion. 

The room was 15x12x8 ft high. 
Its north, west and south walls 
faced exterior cooled shell spaces, 
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with two windows on the long west 
wall and one on the short south 
wall. The east wall faced an in- 
terior space. 

Comparable experiments were 
made under three conditions: 

A. With a continuous external 
temperature of 20 F; interior of room 
maintained at 70 F for a preliminary 
stable period; heating lamps turned 
off for 8 hours, to represent a period 
of night cooling; after which the in- 
terior of the room was rapidly heated 
up to normal again. (Experiments B- 
II and B-AI-II, without and with 
aluminum, respectively.) 

B. The same experiment, except 
that during the period of night cooling 
the lower sash of the south window 
of the room was raised 8 in. and the 
upper sash of the northerly window 
on the west wall was lowered 8 in. 
(Experiments B-VII and B-AI-VII.) 

C. The same as described under 
(A), except that instead of a con- 
stant exterior temperature of 20 F, the 
external temperature was cycled be- 
tween 10 F and 30 F, to represent a 
diurnal cycle, the period of night cool- 
ing coming at the low point of the 
external cycle. (Experiments B-III 
and B-AI-III.) 

The results of B-VII and B-AI- 
VII and of B-III and B-AI-III, are 
shown graphically in Figs. 1 and 
2. In each case, the night cooling 
cycle was repeated twice. 

Fig. 1 (for the experiments with 
constant 20 F temperature outside 


109 

















and night cooling with windows 
open) shows that the external air 
was nearly the same in the two ex- 
periments compared, although a 
little over 1 deg lower in B-AI-VII. 
The mean globe temperature dur- 
ing the stable phase was about 1.5 
deg higher in B-AI-VII. These 
were, of course, differences due to 
the experimental set-up. 

The very much higher tempera- 
tures for B-AI-VII at the lower 
ceiling and the much lower tem- 
perature at the center of the brick 
wall were, on the other hand, char- 
acteristic results of the use of the 
aluminum insulation. These differ- 
ences will be discussed in detail in 
later paragraphs. 

Similar results for the experi- 
ments with cycling outdoor tem- 
perature are shown in Fig. 2 for 
Experiments B-III and B-AI-ITI. 
In this case, the mean globe tem- 
perature during the stable phases 
was about 8 deg higher in B-AI-III 
than in B-III. This was due to ex- 
perimental procedure. The higher 
ceiling temperature and the lower 
wall temperature for the aluminum 
experiments are similar to those re- 
viewed in the foregoing. 


Comparison of Temperature Con- 
ditions Maintained With and 
Without Aluminum Insulation 

During Stable Phase 


The mean stable phase tempera- 
tures of the outside environment 
for the six experiments are sum- 








Fig. 1 Mean tem- 
perature changes 





during tests con- 
ducted with con- 
tinuous 20 F ex- 
ternal tempera- 
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marized in Table 1. Similar data 
for the interior temperatures of the 
room are given in Table 2. 

It is apparent from these tables 
that some variation between the six 
experiments did occur at some 
points. However, these differences 
which were due to limitations in 
experimental control can, in rea- 
sonable degree, be eliminated by 
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Fig. 2 Mean tem- 
perature changes 
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perature cycles. 


40 
PER TOS oF EXPERIMENT 
TIME - HOURS 


averaging the three experiments 
for each structure, although the 
aluminum series is slightly weight- 
ed by higher figures for B-AI-V1! 


A comparison of mean results is 
made in Table 3, with the data ar. 
ranged according to the flow of 
heat through the five surfaces in- 
volved. 


Table 3 brings out the true char. 
acteristics of the aluminum insul- 
tion. The outside air in the alumi- 
num experiments averaged 1.3 deg 
lower than in the brick series. This 
was due to basic control conditions, 
independent of the insulating et- 
fect. But the fact that the outside 
surface of the exterior walls was 2! 
deg lower and their inside surfaces 
4.5 deg lower is highly significant 
There were no significant differ 
ences in the window temperatures, 
or in the temperatures above the 
ceiling, or below the floor, or in the 
space outside the interior east wall 

The lower ceiling surface was 5. 
deg higher with the aluminum wal 
and the upper floor surface (due t 
reflection from the ceiling) was 22 
deg higher. The higher ceiling sur 
face temperature was due to the 
stratification of warm air at the 
ceiling caused by a reduced film 
coefficient. So far as the net infv- 
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atte Swen Stable Phase Temperatures: of External Environment 


Mea Air Outside,3 Exterior 


Walls Eee eeSeeeesecece 
Mea. of Outside Surface, 3 


Exterior Walls .......... 


Outside Surface, Windows. . 
Air Above Ceiling.......... 
Upper Ceiling Surface...... 


Air Below Floor........... 


Lower Floor Surface........ 
Air Outside East Interior 


UM Aaa 000 640 bese es 


Outside Surface, East In- 
SetCMINEEEE 6 cca ccc tcc ceee 


Table 2—Mean Stable Phase Deere ares of Interior of Room 


Inside Surface, Windows.. -. 
Mean of Inside Surface of 3 


Exterior Walls .......... 


Upper Floor Surface........ 
Inside Surface, East Interior 


Eiht awit! so 0.¢k-0-2 ¢ 


Mean Room Air............ 
BD hops see ccdccss 
Lower Ceiling Surface...... 





Table 3—Stable Phase Temperatures Recorded at Various Points 
(Mean of B-II, B-III and B-VII, Compared with Mean of B-AI-II, 
B-Al-III and B-AlI-VII 


oe od vlc d pee se 
Outside Wall Surface ........... 
Inside Wall Surface ............. 
ER AR Stare ee 
IE ert Tt ons bbe bales a's 
Outside Window Surface......... 
Inside Window Surface .......... 
Air Above Ceiling .............. 
Upper Ceiling Surface........... 
Lower Ceiling Surface........... 
Pe ee 
Lower Floor Surface............. 
Upper Floor Surface ............ 
Air Outside East Wall........... 
Outside Surface, East Wall...... 
Inside Surface, East Wall 1 ete BR 


Table 4—Minimum Temperatures Reached Inside Room During First Cooling 


| B-Il 
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Inside Window Surface..... 
Inside Surface West Wall... 
Inside Surface, South Wall. 
Inside Surface, North Wa!l. 
Upper Floor Surface....... 
Inside Surface, East Wall. . 
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Preliminary Stable Phase 


Brick 


20.6 


29.3 
34.2 
49.4 
51.0 
49.4 
51.0 


63.5 


61.3 


21.9 


29.3 
34.0 
50.1 
51.8 
51.8 
53.0 


66.2 


64.4 


19.8 


27.0 
34.8 
51.1 
53.0 
50.4 
51.7 


63.1 


63.4 


Preliminary Stable ‘Phase 


Brick 


60.4 
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Brick 


Expt. I 


58.8 


60.7 
71.0 


71.9 
71.6 
72.3 
79.1 


é Expt. IT 











Phase 

B-Al-IT | B-III 
42.6 41.3 
46.1 50.4 
46.2 50.4 
46.4 50.2 
51.8 52.1 
52.8 52.4 
50.9 50.8 
50.8 50.9 
60.8 52.9 





58.6 


76.1 


73.2 
74.5 
778 
88.5 





oA ~ Brick—Aluminum 
Exp. II Exp. III Exp. VII Exp. II Exp. III Exp. VI 


20.3 


26.2 
33.1 
48.6 
50.8 
51.6 
53.2 


64.6 


65.8 


Brick—Aluminum 
Exp. II Exp. III Exp. VII) Exp. II Exp. III Exp. VI 


61.4 58.5 


55.0 
72.5 


70.0 
70.0 
73.0 
83.7 


Deviation 
of 
Aluminum 


—13 


Expt. ‘VI 
I | B- VII B-Al-VII 

34.2 32.6 
43.3 40.0 
43.0 40.4 
42.6 40.3 
39.2 40.9 
40.8 41.2 
35.8 36.6 
36.9 86.7 
42.3 528 
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ence of radiation and convection 
was concerned, the mean air tem- 
perature of the aluminum room was 
0.6 deg lower than that of the brick 
room and its mean globe tempera- 
ture was 1.2 deg higher. 


Temperatures Attained During 
Cooling Phase With and Without 
Aluminum Insulation 


The minimum temperatures at- 
tained during the cooling phase are 
indicated in Table 4. 

It will be noted that results for 
Experiments B-II and B-III were 
practically identical, and that re- 
sults for B-AI-II and B-AlI-IlIl 
were practically identical with each 
other, although wall surfaces were 
2.3 deg—4.6 deg lower than without 
the aluminum insulation and the 
lower ceiling, 7.5 deg—10.5 deg 
higher. 

Experiments B-VII and _ B-AI- 
VII, with the windows open, 
showed, of course, lower minimum 
temperatures than B-II, B-III, 
B-Al-II and B-AI-III because of 
the open windows. The processes 
of cooling and reheating were much 
more rapid in the case of the alumi- 
num wall as indicated in Table 5 
(with the exception of the cooling 
phase in the open window tests). 


Stable Phase Temperatures on a 
Gradient Through North Wall 
With and Without Aluminum 
Insulation 


In addition to the data reported, 
6 thermocouple records were ob- 
tained at the following points, giv- 
ing a gradient through the north 
wall; inside air 4 in. from the cen- 
ter of the wall; inside surface at 
center of the wall; contact between 
interior plaster and brick; center 
of the brick wall; exterior surface 
of the brick wall; air 4 in. out 
from the exterior brick surface. 


Table 5—Rates of Cooling and 
Reheating of Brick and Alumi- 
num Surfaced Rooms 


Fall of Globe Temperature in First 2 
Hours of Cooling 


Expt. | 1 | Mm | vir 
Devons 11.7 | 101 | 263 
B-Al ...... | 173 | 17.1 | 263 








Rise in Globe TEE 3 in First 30 
Minutes of Reheating 





Expt.| 1 | WW | vil 
“B....- 200 | 188 | 26.0 
SAE. 0.. | 270 | 278 | 825 
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Mean temperatures at these six 
points for the six experiments, dur- 
ing the preliminary stable period, 
are summarized in Table 6. 

In general, the results for the 
brick series check each other as do 
the results for the brick-aluminum 
series. Experiments B-VII and 
B-Al-VII both had low inside air 
temperatures which were reflected 
in low temperatures at the inside 
surface and the brick-plaster con- 
tact. In Experiment B-AI-III these 
three points showed high tempera- 
tures as a result of warmer inside 
air. ; 

The data are sufficiently compar- 
able to warrant averaging within 
each series. Using this combined 
average, the brick aluminum wall 
shows an outside air temperature 
0.6 deg lower; outside surface tem- 
perature 3.5 deg lower; center of 
brick temperature 5.4 deg lower; 
brick-plaster contact temperature 
8.1 deg lower; inside surface tem- 
perature 4.8 deg lower; and inside 
air temperature 0.5 deg lower than 
the uninsulated brick wall. The 
general influence of the aluminum 
insulation is apparent. 

Since the temperature differen- 
tials between brick-plaster contact 
and inside surface in the aluminum 
series appeared to be greater than 
we had anticipated, we were led to 
suspect that the inside surface tem- 
peratures as recorded might be too 
high, due to reflective effects upon 
the surface thermocouples. Special 
studies reported in a later para- 
graph confirmed the view that our 
readings on the aluminum wall sur- 
faces were about 2.2 deg too high. 
Thus, in Table 6, the inside sur- 
faces should be, respectively, 56.1 
deg, 58.6 deg and 54.5 deg for Ex- 
periments B-AI-II, B-AI-III, and 
B-Al-VII and the average should 
be 56.4 deg. 


Influence of Aluminum Insulation 
on Wall Conductance 


For the determination of the in- 
fluence of the aluminum insulation 
upon wall conductance, a special ex- 
periment, B-Al-V, was conducted. 
In this experiment, the shell space 
outside the north wall was kept at 
15 deg and the other three shell 
spaces, the spaces above the ceiling 
and below the floor and the in- 
terior of the room itself, were all 
maintained at about 90 deg. The 
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actual mean values at various 
points in the room and its environ- 
ment varied from 85.5 deg on the 
outside surface of the west wall to 
90.4 deg on the inside of the east 
wall, except that the lower ceiling 
surface was 96.5 deg. The mean in- 
side air temperature was 89.5 deg, 
and the mean globe temperature 
was 90.8 deg. These conditions were 
essentially identical with those ob- 
tained in a similar experiment, B-V, 
before the aluminum coating was 
applied. 

The temperature differentials be- 
tween successive points on the 
gradient through the north -wall 
were as follows for the two experi- 
ments: 

Without With 


Alumi- Alumi- 
num num 


* Inside Air— 


Inside Surface .... 13.8 16.8 


Inside Surface— 
Brick-Plaster Con- 


Wes enausce ene 1.6 7.1 
Brick-Plaster Contact— 
Center of Brick..... 23.3 20.1 


Center of Brick— 
Outside Surface ... 20.1 16.6 


Outside Surface— 
Outside Air ....... 14.8 11.0 


These results correspond to those 
obtained (under less extreme con- 
ditions) in Experiments B-AI-II, 
B-AI-III and B-Al-VII. Again, the 
very great drop between the inside 
surface and the brick-plaster con- 
tact is not reasonable. The surface 
thermocouple temperatures as re- 
corded on the aluminum walls and 
ceiling and on the floor were, there- 
fore, checked by thermopile read- 
ings with the following results: 


Thermo- Thermo- 


couple pile 
Tem- Tem- 
peratures peratures 
North Wall ...... 67.0 91.4 
West Wall ....... 87.5 91.7 
South Wall ....... 88.0 91.1 
East Wall ........ 90.5 91.2 
Lower Ceiling .... 96.5 89.9 
Upper Floor ...... 89.0 89.1 


On the floor, which is nonreflec- 
tive, the results checked, and on the 
lower ceiling the thermocouple 
reading was 6.6 deg higher than 
that of the thermopile. In the 
latter case, the higher thermo- 
couple reading was probably in- 
fluenced by the accumulation of 
warm air below the ceiling sur- 


face. In the case of the wey 
south and east walls, on the the, 
hand, the thermocouple te: ers. 
tures were lower than the t rm. 
pile temperatures by 4.2 d 3) 
deg and 0.7 deg, respectiy I 
the case of the cold north w: |, th 
thermocouple figure was 24 . dey 
lower than the thermopile te: pera. 
ture. The thermopile temper tures 
are, of course, significant w hb re. 
spect to the radiant effect { the 
surfaces. The thermocouple tem. 
peratures, on the other hand, «hould 
indicate heat loss from the s irface 
to the exterior. The possibility re. 
mains, however, that the recorded 
thermocouple temperatures wer 
somewhat higher than they should 
be on account of direct radiative 
effects of other aluminum surfaces 
on the couple itself. We tested this 
point by protecting the thermo- 
couple on the north wall by a 12 
in.xl12 in. aluminum shield placed 
0.5 in. from the walls. The thermo- 
pile temperature of the north wal! 
in this case was 74.0 deg. The ther- 
mocouple read 54.8 deg without the 
shield and 52.8 deg with the shield 
We, therefore, concluded that the 
aluminum foil surface tempera- 
tures as recorded were about 2 deg 
too high. A more complete analysis 
of this question will be offered in a 
succeeding paragraph. 

The major purpose of Experi- 
ment B-Al-V was to determine th: 
heat conductance of the aluminum 
covered wall. The mean heat input 
into the room for the stable condi- 
tion was 687 watts, or 2336 Btu per 
hour. By using GUIDE coefficients 
for inside air to outside air, we 
computed a loss of 139 Btu through 
the ceiling, a gain of 6 Btu throug) 
the east wall, a loss of 28 Btu 
through the windows, a loss of 49 
Btu through the floor, a loss of 66 
Btu for the west wall and a loss of 
13 Btu through the south wall. The 
balance (2386— 289) was 204] 
Btu passing through the north wall. 
This gives an air-to-air coefficient 
of 0.23 Btu per (hr) (sq ft) (F 
deg) for the aluminum covered 
north wall, identical with the thee 
retically assumed coefficient for the 
west and south walls. This figure 
compares with a figure of 0.2° pre- 
viously determined for the same 
wall without aluminum. In 4! 
cases, as noted in an earlier pape. 
computations were made on the as 
sumption of a total surface area 
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Table 6—Mean Temperatures at Vortens Ryinte on a Gradient Through North 
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midway between interndl and ex- 
terior surfaces. 

The surface-to-surface coefficient 
for the aluminum covered wall, de- 
termined from the thermocouples 
as installed, was 0.40 Btu per (hr) 
(sq ft) (F deg), as compared with 
0.44 for the wall before the alumi- 
num insulation was added, which is 
obviously too great a difference. 
Knowing the actual flow of heat 
through the north wall [air-to-air, 
17.0 Btu per (hr) (sq ft) ], we com- 
puted the flow between each of the 
succeeding gradient points through 
the wall and found that the indi- 
vidual figures checked the total 
overall figure reasonably well, ex- 
cept for the flow from inside sur- 
face to brick-plaster contact, which 
was 24.8 Btu per (hr) (sq ft). This 
confirmed our conclusion that the 
inside surface temperature was 
about 2.0 deg too high. By trial 
and error we found that if the re- 
corded inside surface temperature 
be considered 2.2 deg too high, the 
flow between successive points on 
the gradient is entirely reasonable. 
On this assumption, the flow from 
inside air. to inside surface was 
17.4 Btu per (hr) (sq ft); that for 
inside surface to brick-plaster con- 
tact was 17.1; and that for brick- 
plaster contact to center of brick 
was 16.6 Btu. Using inside surface 
temperatures 2.2 deg below those 
recorded, the overall surface-to- 
surface coefficient with aluminum 
works out to 0.43 Btu per (hr) 
(sq ft) (F deg) as compared with 
044 for the original brick wall. 
The added obstacle to conductance 
introduced by the aluminum foil 
with its paper backing was very 
low. Its conductance was estimated 
a8 10 Btu per (hr) (sq ft) (F 
deg). 

; The effect of the aluminum foil 
18 primarily to reduce inside film 
coefficients by a reduction in heat 
transfer to the wall surface due to 
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Brick Brick-Aluminum 
‘Exp. Exp. Exp. | Exp. Exp. Exp. 
wii VII Avg. II III Vil Avg. 
MAGEE sg ooh sss 00005 225 23.0 23.2 22.9 [216 228 224 223 
Outside Surface .............. 33.0 33.8 33.4 33.4 |29.6 30.6 29.6 29.9 
Center of Brick............... 46.2 47.2 468 46.7 |41.0 42.0 408 41.3 
Brick-Plaster GE ¢svcceces 61.5 62.5 61.3 61.8 53.22 56.1 61.9 53.7 
ye eee 63.5 64.3 62.5 63.4 58.3 60.8 56.7 58.6 
71.8 69.9 71.2 |70.2 73.5 68.5 70.7 


its reflective capacity. Comparing 
B-V and B-AI-V, we find that while 
the air-to-air overall temperature 
differentials and the surface-to- 
surface coefficients are practically 
the same in the two experiments, 
the air-to-air coefficient is reduced 
by 20.7 per cent, the actual decrease 
in required power input being 20.8 
per cent, as indicated in the fol- 
lowing: 
Actual 
Air-to-Air Btu 
Coefficient, Required 
Btu per (hr) to Heat 


(sqft)(F) Room 
ee incase vc 0.29 2951 
Expt. B-Al-V ..... 0.23 2336 
Difference ........ 0.06 615 
Per cent reduction 20.7 20.8 


Determination of the Inside Film 
Coefficient 


Using the data of Experiment 
B-Al-V, it was possible to deter- 
mine an inside film coefficient for 
the aluminum covered vertical sur- 
faces by means of three methods. 
In Methods I and II the total 
amount of heat transferred per 
hour through the three exposed 
walls (north, west and south) was 





obtained by deducting the heat lost 
from all other surfaces from the 
total stable period heat input. 


In Method I, by using the inside 
surface area of the exposed walls 
and the proper temperature differ- 
entials, it was possible to calculate 
two conductance values, one on the 
basis of inside surface to outside 
surface U, ,, and the other on the 
basis of inside air to outside sur- 
face U, .. By then employing the 
following formula, 

1 1 l 


Cee Nie Ces 

f,, the inside film coefficient, was 
found to be 0.78 Btu per (hr) 
(sq ft) (F deg). 

In Method II, two other conduc- 
tance values were obtained, one on 
the basis of inside air to outside 
air U,,, and the other on the basis 
of inside surface to outside air U, ,. 
By using a formula similar to that 
employed for Method I, f, was 
again determined to be 0.73 Btu 
per (hr) (sq ft) (F deg). 


In Method III, the radiant trans- 
fer and the convective transfer 
were determined separately and 
then combined. Using the well 
known Stefan-Boltzmann Equation 


dr Ae. (7° Ts), 
in which 

qr =the net rate of heat ra- 
diation, | 

A =the area, 

€ere = the effective emissivity, 
o = Stefan’s constant, 
T, & T; = the absolute temperatures, 

qe was determined to be 
0.702 Btu per (hr) (sq 
ft), 
or 0.028 Btu per (hr) (sq 
ft) (F deg) 





Table 7—Summary of Actual Power Requirements 


_ BRICK STRUCTURE 


1. General Conditions ...............+. 20F 10-30F 
2. Experiment Number ................ B-II B-Al-II | B-III B-AI-III 
Sy Rs EE NOD, og Weciews ccctceecs 1-10 1-12 1-7 1-9 
4. Mean Watts, Stable Phase........... 2269 1799 2256 1870 
5. Mean Inside Air, Stable Phase....... 74.1 72.9 73.8 74.5 
6. Mean Outside Air, Stable Phase...... 21.9 20.6 20.7 19.8 
7. Temperature Differential ............ 52.2 52.3 53.1 54.7 
8. Watts per deg F Differential......... 43.4 34.4 42.5 34.2 
9. Hours, Heating Phase and Second 

NI. nt Spb cmaiceteubhet dees | 19-44 21-39 30-45 31-44 
10. Total Watt Hours, Heating Phase and | 

Second Stable Phase................ 68867 40090 | 43728 31570 
11. Mean Inside Air Temperature Heating | 

and Second Stable Phase ........... | 74.4 72.5 72.4 73.0 
12. Mean Outside Air Temperature, Heat- | 

ing and Second Stable Phase ....... | 21.6 21.3 23.8 24.4 
13. Temperature Differential ............ 52.8 51.2 48.6 48.6 
14. Theoretical Watt Hours, Heating and 

Second Stable Phase ............... | 59580 33464 33048 23270 
15. Excess Watts to Satisfy Heat Ca- | 

eebiiet AUDBEY «cc's ves vccaadbetbevex 9287 6626 | 10680 8300 
























i ns age . 


The film coefficient for convective 
transfer was then determined from 
data of Wilkes and Peterson,’ and 
was found to be 0.755 Btu per (hr) 
(sq ft) (F deg), which gave a com- 
bined film coefficient of 0.78 Btu 
per (hr) (sq ft) (F deg). 

The average of the three methods 
gave a combined film coefficient of 
0.75, which checks nicely with the 
present GUIDE value of 0.74 Btu per 
(hr) (sq ft) (F deg), for a sur- 
face of 0.05 emissivity. 


Influence of Aluminum Insulation 
on Heating Economy 


On the basis of Experiments 
B-Al-II and B-AI-III, a computa- 
tion was made of the economy ef- 
fected by night cooling as com- 
pared with the results previously 
reported for Experiments B-II and 
B-III. Tables 7 and 8 are com- 
parable to those previously pre- 
sented and an explanation of the 
method by which the computations 
were made will be found in an 
earlier communication. 

It will be noted that the addition 
of the aluminum coating, in addi- 
tion to obtaining the 21 per cent 
reduction in heating requirements 
during a stable state, also increased 
the additional saving due to night 
cooling. For comparable condi- 
tions, inside and out, the actual 
percentage heating load would be 
as follows, with and without alumi- 
num: 

Without With 
Aluminum Aluminum 
B-II B-III B-Al-II B-AI-III 
Without 
Night 
Cooling ..100 100 79 79 


With 
Night 
Cooling .. 86 85 67 66 


Influence of Aluminum Insulation 
on Summer Comfort Conditions 


As in earlier experiments, without 
aluminum insulation, the authors 
conducted one experiment (B-Al- 
VI) covering a series of three 
diurnal cycles, in which no heat 
was supplied to the room, but 
in which the temperatures of the 





*Radiation and Convection from Sur- 
faces in Various Positions. G. B. Wilkes 
and C. M. F. Peterson. (ASHVE TrRANs- 
ACTIONS. (Vol. 44, 1938, p. 613.) 

*See Footnote 1. 
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Table 8—Estimate of Saving by Night Cooling 





9 fo 


Experiment Number ............... 
and 
General Conditions ................ 
OE Er 
Total Watt Hours, without Night 
ROE ‘de a Solvhemadbscuss cs Cops sews 
Temperature Differential Stable 
UN ioe dows s cabs chides dae ees 
Total Watt Hours, Stable Phase, (16 


B-III 


yes 


7 ERIE EATS to Peery Pe 
Excess Watt Hours, Cooling Phase. . 
Excess Watt Hours, Heating Phase. . 
@ ke ¢ ee 
Per Cent Saving by Night Cooling. . 








shell spaces outside the three ex- 
terior walls were varied between 
65 F and 95 F. The space below 
the floor was kept at about 50 F, 
and the interior of the room, the 
space above the ceiling and that 
outside the interior east wall were 
allowed to drift. The results were 
essentially the same as those pre- 
sented in our earlier paper for the 
brick wall without insulation. 


The brick wall provided great 
protection against the daytime 
heat. While the outside air ranged 
from 65.0 F to 93.2 F in Experi- 
ment B-VI, and from 64.1 F to 94.1 
F in Experiment B-AI-VI, the in- 
side air varied only between 72.5 F 
and 73.8 F in Experiment B-VI 
and from 71.4 F to 73.2 F in Ex- 
periment B-Al-VI. The aluminum 
insulated wall showed a maximum 
outside air temperature 0.9 deg 
higher than that for the unin- 
sulated room, and a maximum in- 
side air temperature 0.6 deg lower 
than that for the uninsulated room, 
a very minor advantage in favor 
of the aluminum room. 


General Conclusions 


1. The primary effect of adding 
aluminum foil insulation to the walls 
and ceiling of the brick test room was 
to reduce the inside film coefficients. 
This was due to the reflective capacity 
of the foil and resulted in a reduc- 
tion in radiant heat transfer at the 
surfaces. 

The temperatures of the interior 
surfaces of the exposed walis were 4 
to 5 deg lower, and the temperature of 
the lower ceiling surface was 5 to 6 
deg higher with the reflective paper. 
The mean air temperature was 0.6 deg 
lower and the mean globe tempera- 
ture was 1.2 deg higher in the insu- 
lated room than in the uninsulated 
room. 


2. The response to heating or cool- 
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B-II_ B-AI-II BALI 

20 F 20F 10-30F 0F 

50 F 50 F 50 F 50F 
52080 41280 51000 040 

50 F 50 F 46.5 F 16.5 F 
34720 27520 31620 25445 
990 720 1040 787 
9287 -6626 10680 00 
44997 34866 43340 34532 
13.6 15.5 15.0 5.9 

ing was much more rapid in the ip. 


sulated room. 


3. The addition of the aluminum ip. 
sulation lowered the coefficient of hea: 
transfer from inside air to outside air 
from 0.29 Btu per (hr) (sq ft) (deg 
F) to 0.23. This reduction of 20.7 per 
cent was reflected in an actual reduc. 
tion of 20.8 per cent in the heat neces. 
sary to maintain comparable condi- 
tions. 

4. Furthermore, the percentage 
saving of heat input permitted by an 
8 hour period of night cooling was in- 
creased by the aluminum insulation 
Where 100 units of heat input were 
necessary with the uninsulated wall, 
kept continuously at 70 F for 24 
hours, only 66 to 67 units were needed 
to keep the insulated room at 70 F for 
16 hours, allowing it to fall to a mini- 
mum of 50 F during an 8 hour phas: 
of night cooling. 

5. Attention is called to the fact 
that, when working with surfaces of 
high heat reflectivity, the thermopile 
yields results which may be many ¢de- 
grees higher than the actual surface 
temperature which governs heat 
transmission outward through the 
wall. On the other hand, thermo- 
couples on the surface of such a wall 
may yield values slightly higher thar 
the true temperatures, unless these 
thermocouples are shielded from direct 
radiation received from other surfaces 





POST GRADUATE COURSES 
FOR VETERANS 


The National Roster of Scien- 
tifie and Specialized Personnel, 
U. S. Employment Service, 
Washington, D. C., has compiled 
a directory, intended primarily 
as an aid to veterans and war 
research workers, listing gradu- 
ate courses offered and the as- 
sistance available to students in 
188 colleges and universities. 
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Effect of Branch Take-Off Design on 
Noise in Ventilating Duct Systems 


By Oscar Imalis,* F. C. Houghten,** Pittsburgh, Pa., 












usT PRIOR to and during the war 
he ASHVE Research Laboratory 
arried on a number of research 
rojects for the U. ‘S. Navy, Bureau 
of Ships. The results of this work 
have recently been released for pub- 
lication. This paper is an abstract 
of a longer report submitted to the 
Navy under the same title. 


Test Set-up 


The arrangement of the system 
used for this study is shown in 
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Labovatory, 

?Senior Engineer, ASHVE 
Laboratory. Member of ASHVE. 
Presented at the 52nd Annual 
Meeting of the AMERICAN Society or 
HtaTING - VENTILATING ENGINEERS, 
New York, N. Y., January 1946. 


Physicist, ASHVE 
ASHVE Research 


Research 


Fig. 1. Drawings of the several sec- 
tions of the system indicate the lo- 
cation of straighteners, orifice, and 
pitot tube stations. Air flow was 
controlled by terminal dampers at 
the ends of both the trunk and 
branch ducts, and a damper at the 
fan inlet. The center line of the 
duct was located at a height of 10 
ft 0 in. above the floor and 38 ft 
8 in. from the ceiling. An axial- 
flow type fan was used to move air 
through the system. 

Sketches II and III of Fig. 1 show 
details of the two types of branch 
fittings studied. It should be noted 
that the sizes of branch and con- 
tinuing trunk ducts are different 
for the two fittings. 


and Clark M. Humphreys,t Cleveland, Ohio 


Measurement and Analysis 
of Sound 


Sound measurements were made 
with an Electrical Research Prod- 
ucts, Inc., No. RA 245 sound level 
meter and four non-directional mi- 
crophones. During the latter part 
of the study, a No. RA 243 analysis 
filter set was used in conjunction 
with the sound meter. With this 
filter, it was possible to study the 
noise level in any one of 14 fre- 
quency bands. 


The microphones were connected 
to the sound meter and filter by 
shielded conductors of sufficient 
length that the meter and filter 
could be kept at a central observa- 
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Fig. 1.—Layout of duct system. 
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tion station and the microphones 
moved to any desired point along 
the duct system. By using four 
microphones properly located in ad- 
vance, it was possible to make com- 
parative observations with little or 
no disturbance, and in a very short 
interval of time. Most of the actual 
testing was done at night after 
other noise making operations in 
the building were shut down, so 
that observations could be made 
with low and uniform ambient con- 
ditions. 

Fig. 2 is a plan view of the room 
in which the study was made and 
shows the duct set-up and 18 num- 
bered microphone stations. All of 
the sound levels herein reported 
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Table 1—Relative Noise Levels of Pittsburgh and Navy Take-o/ 








Veloci 


Test 
Feet per ute 


-) Branch 
No. Take-off 


Noise Level in Decib. 








Mec | Pos.2 | Pos.3 





Pos.1 | Pos.2 | Pos.3 





106 Pittsburgh 3890 3180 3640 
126 3560 


Navy 3632 2990 


88.5 87.5 91.5 a 
93.0 106.0 96.0 








*Trunk and branch dampers open 4 in. and 8 in. respectively, and fa dam), 


wide open during both tests. 


In a fifth series of tests with the 
Navy take-off, the splitter damper 
was first set in the neutral position 
A, and the terminal dampers were 
adjusted to give the same velocities 
in the trunk and branch ducts. With 
the terminal dampers remaining in 
this position, the splitter damper 
setting was then varied and the re- 
sulting sound levels at the take-off 
observed. The results of some of 
these tests are given in Table 2. It 
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f Fig. 2.—Plan view of 
ar test set in the labora- 
tory showing location 
ez of observation stations 
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were taken at stations lI, 5, 3, and 
6. At stations 1, 2, and 3 the micro- 
phones were located on top of the 
duct and picked up the noise levels 
in the approach duct, continuing 
trunk duct, and branch duct, re- 
spectively. The microphone at sta- 
tion 6, located 5 ft above the floor 
and 5 ft below the duct, was used 
throughout the study to determine 
ambient noise levels. 

In the early tests it was difficult 
or impossible to separate the fan 
noise transmitted along the air 
stream from the noise created at 
the branch take-off. To reduce the 
fan noise level, a sound absorber, 
constructed as shown in Fig. 1, was 
installed between the fan and the 
branch take-off. 


Noise Level in Branch Take-Offs 


The first three series of tests 
were made with the Pittsburgh 
branch take-off. (See Sketch II, 
Fig. 1.) The next series, made with 


Is evident from these data that 
movement of the splitter damper in 
either direction from the neutral 
position resulted in an increase in 
noise level at at least one of the 
three microphone positions. 


Methods of Reducing Noise in 
Branch Take-offs 


A careful analysis of the data in- 
dicated that most of the noise ob- 
served with the Navy take-off was 
created back of the splitter in the 
continuing trunk duct, position 2, 
and that it was caused by turbu- 
lence in the bulk of relatively sta- 
tionary air at that point. A num- 
ber of tests were made with various 
modifications in the design of the 
splitter to determine methods of re- 
ducing this turbulence and the re- 
sulting noise. Some of the splitter 
designs tested and the results ob- 


tained are given in Table) Prop 
these results it is evident ‘hat ty, 
noise created at a splitter dampe, 
may be reduced appreciably }, 
proper streamlining. Howe’ »r, thi 
study was not carried to the pojy; 
of developing an-adjustable <treay. 
lined mechanism which would , 
capable of functioning as a splitty 
All of the tests recorded in Taj 
3 were made with the same ter. 
minal damper settings and at th 
same fan speed. The air deliver 
was, therefore, dependent only upo 
the frictional resistance of the sys. 
tem. It is interesting to note tha 
in general, as the noise level wa 
reduced, the air delivery increase 
In test No. 251, which indicated th 
lowest noise level, the air deliver 
was approximately 16 per cen 
greater than in test No. 236. 


Effect of Microphone Arrangemen 
on Noise Level 


It was evident throughout the 
testing program that the actual nv- 
merical values of sound level ob- 
tained were dependent to a larg 
extent on the location and gener! 
arrangement of the microphone: 
The sound levels observed during 
any particular series of tests can 
only be considered comparative, 
and since the microphone arrange 
ment was changed several time 
during the study, not all series of 
tests are directly comparable. Thi: 
is evident in a comparison of the 
results of test No. 126 given i 
Table 1 and test No. 162 given is 
Table 2. Much of the difference 
sound levels observed in these tw 
tests is due to a change in micro 
phone arrangement. 

A series of tests was made to de 
termine more accurately the effec 
of microphone location and 4 
rangement on total sound level ané 


Table 2—Variation in Sound Intensity Due to Variation in Splitter Setting 








Velocity 









































Test Splitter | 
the Navy branch take-off with the No. Feet per Minute __—_|_Noise Level in Decibels __ 
: sas Positions>| Pos.1 | Pos.2 | Pos.3 (Pos.1 | Pos.2 | Pos.3 | Pos.°_ 
V—Mamtiaw. 0 18 ae eee me OF 
. > . 3 B 7. 2 . 0 
indica somenng: Signer nome 164 Cc 3882 4225 2396 118.0 119.5 112.0 85.5 
levels than had been found with the 165 D 3998 3200 3812 118'5 121.0 115.0 85.1 
Pittsburgh take-off. The order of «Trunk and branch dampers open 5% in. and 8 in. respectively, and fan damp 


wide open during all tests 


difference is indicated in Table 1. See Fig. 1, Sketch ILL. 
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Table 3.—Noise Levels and Accompanying Velocities for Various Flow Regulat- 
ing Devices in the Navy Branch Take-off 


















































Veloot Noise Level 

4 in Feet Per Minute in Decibels -- Totel 
t : Brench Take-off Arrengement 
7 Baia Pos. 1| Pos. 2]Pos. 3| Pos. 1) Pos. | Pos. 3\Pos. 6 

L_— —— 
256 | Splitter held in Position “RB” it 3453 | 7475 4030 | 101.1] 126.1 | 105.7] 66.7 

= 
238 | Undowed shoot at 10° to wall 3657 | 2505 | 3790] 104.5/ 125.2] 107.9) 65.2 

1 

Ce bowed sheet SZ 3/4-in. attached e 
1 ee piteer “B* position < 3a? | 2965 | 3470] 98.9] 113.8] 105.6] 63.2 
mo | Streamlined ceasing over “B* positioa 

of splitter s762 | 3040 35860 97.2] 108.3) 102.2 68.2 
ea) | 5.?~tm. Gia. cylinder be 3646 | 2905 | 3680] 101.6] 190.6 | 107.4] 67.6 
50 | 5.%im. cylinder and 65-in. rigid tight 

fitting sheet, sealed with plestic cement 3768 | 3050 3660 97.8) 1397.5 | 105.0 66.2 
38) | Same os Test No. 250, except lest 5 in. 

of rigid plese curved ageinst cylinder 4006 | 3170 | 3360 97.5] 99.3] 103.2] 65.8 
ase | Sane os Test Wo. 251, except 1/4-in. 

ridge of Permoplest 3759 | 2675 3590 97.6) 121.0 | 103.5 66.0 






































on the sound levels in the sev- 

ral frequency bands. Readings 

ere taken with different types of 

penings in the duct and with dif- 

ferent housings over the micro- 
phones. 


Fig. 3 is presented as an example 
of the method of analysis used in 
these tests. This figure shows the 
results obtained with an open 
4 in. * 4 in. hole in the duct, no 
hole, the duct perforated with nine 





U. S. NAVY REPORTS 


The two papers (1), (2) published on pp. 
101 and 107 of the March JOURNAL SECTION 
and the paper (4) beginning on p. 115 of this 
issue are condensations of reports made dur- 
ing the war to the Air Conditioning Section, 
Design Division, Bureau of Ships, U. S. Navy, 
by the Committee on Research. 

A limited number of sets of three booklets 
containing the four complete reports, as re- 
printed for the Navy Department, are avail- 
able and may be obtained from the ASHVE 
Research Laboratory, 7218 Euclid Ave., Cleve- 
land 3, Ohio, on application accompanied by 
a remittance of $3.00 to cover the cost of 
printing and postage. The booklets are avail- 
able only in sets. 

The titles of these complete reports are: 


1. Physiological Response of Subjects Exposed to 
High ective Temperatures and Elevated Mean 
Radiant Temperatures. 


2. An Experimental Investigation of the Effect of 
Change in Atmospheric Conditions and Noise Upon 
Performance. (A Psychological and Physiological Study 
of the Accuracy, Variability and Volume of Work 
“ bt Men in Hot Spaces with Different Noise 
#veis, 


3. Noise Measurement and the Physiological and 
Psychological Effects of Noise on Man. 


_4. Effect of Branch Take-Off Design on Noise in 
Ventilating Duct Systems. 








SOUND INTENSITY - DECIBELS 


14 in. holes, and with 32 14 in. holes. 
In these four tests, the microphone 
rested on a % in. thick piece of 
sponge rubber laid on top of the 
duct, and was covered with a 5 in.» 
12 in. « 8 in. deep box lined with 
% in. sound absorbing material. 

In the graphic representation of 
frequency analysis, the total noise 
intensity within a band is shown 
by a horizontal line and the begin- 
ning and ends of these lines are 
connected by continuous curves. 
There are no overlapping bands in 
the frequency range below 50 and 
above 4800 cycles. The total noise 
levels, titled Motor on, no filter, 
Motor off, no filter, Position 6, etc., 
were taken at the beginning and 
end of each test, and are a check of 
constancy of noise conditions during 
the test; they do not refer to fre- 
quency variation but to the dura- 
tion of test time scale. D,, D, and 
S refer to terminal trunk damper, 
terminal branch damper, and split- 
ter setting, respectively. 

The sound intensity distribution 
with respect to frequency as shown 
in Fig. 3 is typical of the results 
obtained throughout the study. In 
every test, the maximum intensity 
was found to be in or below the 75 
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Fig. 3.—Neise level comparison 
for various openings in duct 
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to 150 cyeles per second frequency 
band. 


Summary 


l. The noise created by the 
splitter in a branch take-off arises 
from the turbulence of a relatively 
stationary mass of air back of the 
splitter. The noise can be reduced 
by properly streamlining the 
splitter. 


2. Noise level values obtained 
in a study of this kind vary widely 
depending upon the arrangement 


WEBB & MAHONEY 
FORM PARTNERSHIP 


John S. Webb, a member of the 
ASHVE, and Francis W’ Mahoney 
have associated for the practice of 
engineering under the firm name 
of Mahoney & Webb, with offices 
at 177 State Street, Boston, Mass. 


MILENER, COORDINATOR OF 
GENERAL RESEARCH, AGA 


E. D. Milener has been appoint- 
ed coordinator of general research 
of the American Gas Association, 
as announced by H. C. Wolf, man- 
aging director. Mr. Milener’s new 
duties consist of coordinating the 
general and technical utilization re- 
search of the association. He will 
continue to serve as secretary of 
the coordinating committee on re- 
search, the domestic gas research 
committee and the industrial and 
commercial gas research commit- 
tee. 

Mr. Milener, a member of the 
Society since 1936, was graduated 
from the Baltimore Polytechnic In- 
stitute and the University of Mary- 
land, and studied engineering at 
Johns Hopkins University. Before 
joining the AGA staff in 1928, he 
was employed by the Consolidated 
Gas, Electric Light, and Power Co., 
Baltimore. In 1935 his responsibili- 
ties in connection with the organ- 
ization of the extensive program of 
research and development in indus- 
trial gas utilization increased to 
include a program of fundamental 
research in domestic gas utilization 
under the direction of the commit- 
tee on domestic gas research. 
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and location of the microphone, 
and the type of opening between 
the air stream and the microphone. 
Universally accepted standards of 
sound measurement techniques 
are badly needed in many phases 
of the ventilating and air condi- 
tioning industry. Until such stand- 
ards are available, the proper 
interpretation of sound measure- 
ments, and the correlation of the 
results of various investigators in 
the field, will be difficult or im- 
possible. 





Other promotions in the AGA 
announced by Mr. Wolf included 
M. A. Combs, who was promoted 
from assistant secretary of the in- 
dustrial and commercial gas section 
to secretary, succeeding Mr. Mil- 
ener, and E. L. Hall will continue 
to direct the coordination of gas 
production research. 

Edward Drew will join the AGA 
as assistant director of promotion 
and will assist in conducting indus- 
try wide promotional campaigns 
and in coordinating sales promo- 
tion activities of the association. 


IES ANNOUNCES 
LIGHTING HANDBOOK 


Plans for publication of a light- 
ing handbook, most comprehensive 
and informative work of its kind 
ever attempted, have been an- 
nounced by the Jlluminating Engi- 
neering Society, 51 Madison Ave., 
New York 10, N. Y. 

The handbook, long contemplated 
by the JES as a major postwar 
project, will appear in the fall of 
1946 and will contain 500 pages of 
text prepared by outstanding au- 
thorities in their respective fields, 
according to C. A. Atherton, chair- 
man of the handbook committee. 
Every phase of lighting, from the 
pure physics of light to specific 
lighting recommendations for 
stores, offices, homes, factories 
and even for juke boxes and tele- 
vision studios, will be covered in 
its 18 sections. The latest au- 
thoritative information on light 
sources, as well as on the measure- 
ment and control of light, will be 
included. 
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3. The greater part of th~ nois, 
created in a duct system ic of rg) 
atively low frequency. Mc imu, 
intensities in this study occu :req 
or below 150 cycles per secong 


4. This study was conined , 
the performance of branch: take 
offs only, and does not provide , 
means of determining how muc} 
the noise level in a room may }y 
increased due to a certain nois. 
production in the duct system. 


This reference guide wil! giv 
architects, engineers, designers anj 
others who plan, install, and many. 
facture lighting systems and equip. 
ment, all the basic knowledge 
lighting which they need. In ai. 
dition it will contain in great\ 
condensed, easily interpreted form 
the latest information on god 
lighting practice and a manufac. 
turer’s reference section in which 
manufacturers can give technical 
data on their specific products. 

The JES Lighting Handbook 
will be published in the convenien: 
manual size of 6 x 9 in. and wil 
be released in October 1946, with 
an initial printing of 7000 copies 
It will be sold and distributed 
through official JES channels 

Members of the JES handbook 
committee are: C. A. Atherton, 
chairman, development engineer 
Reynolds Metals Co.; A. A. Brain- 
erd, Director, Lighting Service D:- 
vision, Philadelphia Electric Co. 
F. C. Eley, Illuminating Engineer, 
Toronto; J. M. Guillory, Manager. 
Industrial and Commercial Engi 
neering Div., New Orleans Publi 
Service Co.; C. C. Keller, Sale 
Manager, Holophane Co., Inc.; /. 
L. Kilpatrick, Manager Lighting 
Dept., Philadelphia Electrical & 
Mfg. Co.; H. L. Miller, President 
Utilities Engineering Co.; J. W. 
Milford, Milford & Associates, Pub 
lic Relations; R. G. Slauer, Mar 
ager, Applications Laboratory, Sy: 
vania Electric Products; W. Stur 
rock, Manager, Engineering Publ: 
cations, Nela Park Engineerins 
Div., General Electric Co.; H. ° 
Warner, Director of Electrical £* 
gineering, University of Detroit. 
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Pees. A. J. Offner is pleased to 
nnounce that on April Ist the Re- 
arch Laboratory of the Society 
tarted operations in its new home 
t 7218 Euclid Ave., Cleveland 3, 
Dhio, where adequate research fa- 
ilities are available for serving the 
ntire heating, ventilating and air 
onditioning industry as well as the 
ssociated industries. According to 
r. Offner, this represents another 
orward step in the Society’s re- 
earch program, which is in its 
th year and which is ,unique 
mong national engineering soci- 
ties, 














ger. 
ngi- 
bhi 


ales 


Ang 
| ‘ The property consists of a sub- 


ont, Mgpeeantial dwelling with a large two- 
W ory brick auditorium type build- 
yb tg attached. Its location on one of 
an eveland’s main traffic arteries 
:\|. Meakes the Laboratory accessible 
or Agerom the center of the city and 
bl aeeem «east side railroad stations. 
ing The brick building, which is 58 
0. #t x 125 ft on its foundation, houses 
En fece Laboratory proper. At grade 
: evel are three large rooms with 
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in Cleveland 


11 ft ceilings and numerous smal! 
service rooms totaling about 5300 
sq ft which provide exgellent re- 
search, workshop and storage facil- 
ities. The only basement space is 
that provided for the heating plant. 


The second floor of the Labora- 
tory, which is of unusually heavy 
reinforced concrete construction, 
provides 4600 sq ft of floor space 
completely free of any obstruction 
with an 18 ft head room. Here will 
be located the psychrometric rooms 
to be used in studies on human com- 
fort, radiant heating and radiant 
cooling. This space is also particu- 
larly well adapted for studies in air 
flow and air distribution. 


To the rear of the Laboratory is 
a large unshaded area 85 ft wide 
and over 300 ft long where equip- 
ment for the study of solar radia- 
tion and associated problems will 
be erected. 


The three-story dwelling pro- 
vides office space for the staff; 
Cyril Tasker, director of research, 
is in charge. He is assisted by C. 
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.. "New Research Laboratory Building Purchased 


M. Humphreys, senior engineer; 
H. B. Nottage; G. V. Parmelee; Dr. 
A. D. Brandt, assigned to the So- 
ciety’s Laboratory by the U. S. 
Public Health Service and a group 
composed of research assistants, 
technicians, and clerical aids. 


All of the Society’s reseffch 
work is administered by the 
ASHVE Committee on Research, 
consisting of: 

L. P. Saunders, chairman, Lock- 
port, N. Y.; Capt. T. H. Urdahl, 
USNR, vice-chairman, Washington, 
D. C.; Dr. A. C. Fieldner, Ex-offcio, 
Washington, D. C.; C. M. Ashley, 
Syracuse, N. Y.; Prof. F. E. Giesecke, 
New Braunfels, Tex.; F. C. MclIn- 
tosh, Pittsburgh, Pa.; Prof. G. L. 
Tuve, Cleveland, Ohio. 

R. M. Conner, Cleveland, Ohio; 
Dean John A. Goff, Philadelphia, Pa.; 
Prof. F. W. Hutchinson, Lafayette, 
Ind.; R. K. Thulman, Washington, 
D. C., and W. E. Zieber, York, Pa. 

L. N. Hunter, Johnstown, Pa.; 
Prof. C. O. Mackey, Ithaca, N. Y.; 
R. D. Madison, Buffalo, N. Y.; Prof. 


' L. G. Miller, E. Lansing, Mich. 
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Sailing on the Saguenay 


B nova. LAND and sea meeting 
has been arranged for members of 
the Society June 10, 11, and 12, by 
the Montreal Chapter, which is to 
be host for the Semi-Annual Meet- 
ing 1946. 

F. A. Hamlet, general chairman 
of the Committee on Arrange- 
ments, has advised Pres. A. J. Off- 
ner that the meeting will open at 
the Mount Royal Hotel, Montreal 
and will continue aboard the cruise 
ship Quebec down the St. Lawrence 
to Quebec, Murray Bay and Ta- 
doussac. 

It is planned to have three tech- 
nical sessions and in advance of 
the sessions there will be a meeting 
of the Council, the Committee on 
Research and a number of meetings 
of Technical Advisory and other 
special committees. 

Special reservation forms for the 
cruise will be mailed to mem- 
bem. Train and plane reservations 
should be made without delay and 
requests for hotel rooms, where 
overnight accommodations are de- 
sired, should be filed promptly. An- 





View from Mt. Royal 
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nouncement will be made shortly 


about special cars from both the 
eastern and western cities. 

The tentative program provides 
for registration on Monday morn- 
ing, June 10, at the Mount Royal 
Hotel, Montreal. A welcome lunch- 
eon at the hotel will be held at 
12:15 p.m. and a technical session 
is scheduled for 2:00 p.m. with sev- 
eral papers on various phases of 
heating. 

Ladies will enjoy a sightseeing 
and shopping tour during the af- 
ternoon and about 5:30 p.m. the 
members will board the S. S. Que- 
bec for a cruise on the St. Law- 
rence River. 

On Tuesday morning an air con- 
ditioning session will be held in the 
music room of the steamer and 
during the afternoon a golf tourna- 
ment will be played on the Murray 
Bay course. For those who do not 
play golf there will be things to do 
and see at the Manoir Richelieu. 
During the boat trip there will be 
committee meetings and an oppor- 
tunity for the Chapter Delegate 


Golf 
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Summer Meeting 


Cruise on the 


St. 


Lawrence 


June 10, 11 and 12 


and Nominating Committees 
hold their sessions. 

There will be a stop at Tadous 
on Tuesday evening which is ¢} 


site of the oldest fur trading po 
and the oldest church in Nort 


America. The original trading pos 
has been rebuilt in replica and 


tains a rare collection of India 
relics and other historical items rm. 
calling the early days of Frend 


Canada. Tadoussac is the gatew: 
to the majestic Saguenay f 
The Saguenay river is hemme 
by mountains and the visitor 
see Capes Trinity and Eternity : 
ing straight from the water's « 
for over 2,000 ft. 

Wednesday morning ther 
be a research session in the mus 
room of the steamer and in t 


ternoon there will be deck sport 


and games. 

About 7:00 p.m. Wednesda) 
ning the boat will dock at Quebe 
and the Semi-Annual Banquet wil 
be held in the ballroom of the Hote 
Frontenac. 


The boat will sail from Quebe 


course at Manoir Richelieu 





























file their requests for boat tickets, 
also golf and banquet reservations. 

The local committee promises 
that everything possible will be 
done to make this trip to Canada 
an outstanding event for visiting 
members. 


COMMITTEE ON 


ARRANGEMENTS 
F. A. Hamlet, General Chairman. 
Leo Garneau, Vice-Chairman 


Banquet—A. B. Madden, chairman; 
J. B. Flanagan, G. L. Ballantyne. 

Entertainment T. H. Worthing- 
ton, chairman; A. F. Lamontagne, 
Jack Wright. 


Finance-—-F. G. Phipps, chairman 
J. D. Ross, Clifford A. Booth. 


Inspection—A. M. Peart, chairman; 
J. G. Chenevert, W. J. Orr. 








Issac Music room on “A” deck where sessions will be held Ladies—J. J. Cosgrove, chairman; 
S the A. E. Watts, F. A. Sheppard. 
| 10:30 p.m., arriving in Montreal for the roundtrip on the boat, in- Publicity—W. G. Hole, chairman; 
Nor hursday morning, June 13, at cluding meals, per person U. S. E. H. Terrence, J. H. Storey. 
Pots) am. This schedule will per- funds including tax is as follows: Sessions—J. B. Dykes, chairman; 
it those who want to leave on $39.73 for ordinary cabins; $42.86 B. J. Horsburgh, Ralph Grossman. 
orning trains to make connections for staterooms with private toilet; Reception—W. W. Timmins, chair- 
iS Md for those who drive there will and $52.27 for staterooms with pri- man; J. P. Fitzsimons, John Colford. 
‘nti an opportunity for an early vate bath. Secretary—S. W. Salter. 
‘Way Hart. For those who leave on the All reserva- 
‘CS. Might trains there will be a chance tions for the 
do some additional sightseeing boat trip will be 
id shopping in Montreal. handled through An Invitation to Members 
"+ The accommodations aboard the the New York 
edge S. Quebec provide outside state- office of the The Meetings Committee wishes to encour- 
ms for 500 persons. There are steamship com- age the authors who can and will prepare 
variety of types of comfortable pany and a spe- good technical papers for presentation to our 
aterooms with a limited number cial form will be Society. We are particularly interested in 
accommodations with twin beds furnished to all papers dealing with new or novel developments 
d private bath, double rooms members by and which material can be incorporated into 
ith a double lower and single up- mail so they can the literature and will assist others in the so- 
‘\¢ Mier berths with private toilet and lution of current problems, 


her staterooms with double lower Ak, Pee Any one of the committee members will be 


d single upper berths. The cost S. S. Quebec glad to consult by mail or otherwise with au- 
thors to predetermine whether the particular 


paper is desired and can be used. We need 
good papers on air conditioning of all kinds 
and new papers on air distribution, industrial 
hygiene and industrial ventilation. 

Papers must be presented first to the Pub- 
lication Committee for approval for publica- 
tion and then are passed on to the Meetings 
Committee for selection to use at the Annual 
or Semi-Annual Meetings. We need papers 
planned now to take care of the Annual Meet- 
ing in January, 1947. If you have any papers 
you would like to suggest, please communicate 
with us. 
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THE MEETINGS COMMITTEE 
Lester T. Avery, Chairman 

F. W. Hutchinson 

E. N. McDonnell 


































SUMMARY OF LOCAL CHAPTER MEETINGS* 





ATLANTA—March 1, 1946. Subject: Latest Develop- 
ments in Radiant Heating. Speaker: C. A. Hawk, Jr., 
Engineering Service Department, A. M. Byers Co., 
Pittsburgh, Pa. The talk was illustrated with slides 
and was. followed by a spirited discussion. Attendance, 
77. Attendance ratio, 0.37. 


CENTRAL OnI0—February 18, 1946. Subject: Elec- 
tronics—The Magic of War and Peace. Speaker: Gor- 
don Volkemont, Minneapolis-Honeywell Regulator Co. 
Minneapolis, Minn. Attendance, 82. Attendance ratio, 
0.55. 


CENTRAL NEW YoRK—March 12, 1946. This meeting 
was held jointly with the National Warm Air Heating & 
Air Conditioning Association. Subject: The Sol-air 
Thermometer. Speaker: L. T. Wright, Jr., assistant 
professor, Heat-Power Engineering, Cornell University, 
Ithaca, N. Y. After the talk a complete discussion was 
conducted by Prof. C. O. Mackey, also of Heat-Power 
Engineering at Cornell. Attendance, 55. 


CENTRAL New YorK—February 20, 1946. A joint 
meeting was held with the ASRE. Subject: Engineer- 
ing Fallacies. Speaker: Charles S. Leopold, consulting 
engineer, Philadelphia, Pa. Attendance, 119. 


CINCINNATI—February 12, 1946. Subject: Electronic 
Air Cleaning. Speaker: J. W. May, Louisville, Ky. An 
interesting question and discussion period followed the 
talk. Attendance, 38. Attendance ratio, 0.46. 


DeLTaA—February 6, 1946. Subject: The Flake Ice 
Machine (a sound film) Speaker: Y. H. Feitel. Another 
sound film, The History of Higgins Boats, was shown 
for entertainment. James S. Adair, recently returned 
from the Armed Service, was welcomed by Pres. Walter 
Grant and the chapter members. Attendance, 20. At- 
tendance ratio, 0.43. 


GOLDEN GaTe—February 20, 1946. Subject: Fans 
and Their Characteristics. Speaker: A. J. Boney, Sales 
Engineer, B. F. Sturtevant Co. After a very interesting 
and instructive talk, illustrated by charts, which were 
distributed among those present, the meeting was 
thrown open for discussion. Attendance, 48. Attend- 
ance ratio, 0.57. 





*Note. The attendance ratios shown represent the member- 
ship attendance divided by the chapter membership. These ratios 
will be useful as a partial indication of interest shown by local 
chapter members in various types of subjects programmed by 
the various chapters and may be useful in deciding on subjects 
for chapter meetings. 
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ILLINOIS—February 11, 1946. Subject: Se icing 
Mechanical Equipment. Speakers: W. A. Si hl, Gq 
eral Maintenance Manager, Montgomery Wa | ¢ ¢ 
L. E. Burke, General Maintenance Manager, ¢ «;, R 
buck & Co., George Bailey, Albert H. Wet! n & 6 
The talks were followed by a lively question ai | angy 
period. Attendance, 100. Attendance ratio, 0.5” 


INDIANA—March 1, 1946. Subject: Liquid 4, 
Speaker: Orion O. Oaks; chief engineer, John 8. Pj. 
Foundation, Raritan, N. J. The subject presented y. 
very interesting. Attendance, 51. Attendance ray 
0.58. 


IowA—March 12, 1946. Subject: Atomic Poy 
Speaker: Dr. A. F. Voight, Iowa State College, Am 
Ia. Dr. Voight was one of the men in charve of 4 
Atomic Bomb Development Project at Iowa Sty 
College. He did a remarkably fine job of discussing & 
velopment of atomic power in language that the avjj 
ence could understand. Through the use of slides | 
outlined the development of atomic power and its appl 
cation for providing power for use in the heating , 
ventilating industry. Dr. Voight was very generous; 
answering and discussing all the questions that we 
asked. Attendance, 24. 


IowA—February 12, 1946. Subject: Air Handling 
Speakers: D. C. Murphy, D. C. Murphy Co.; Robe 
Schnell, Cons. Engr. associated with *B. E. Lands 
with Tracy Johnson, Trane Co.; Perry LaRue, Supt.: 
Buildings and Grounds, Board of Education and (.! 
North, Campbell Heating Co.; (all of Des Moines) « 
operating; as the meeting was conducted as a forv 
An interesting discussion period followed the tak 
Attendance, 21. 


KANSAS CiTy—March 5, 1946. Subject: Commer! 
Dehydration of Foods and Agricultural Produ 
Speaker: Martin Schuller, Midwest Research [nstitv 
The entire Chapter stood in a silent tribute to Lew 
Stephenson, a late member. Later in the evening mov 
on various subjects were shown. Attendance, 66. 


MASSACHUSETTS—February 19, 1946. Subject: W 
Air Panel Heating. Speaker: H. F. Randolph, Inte 
national Heater Co., Utica, N.Y. Attendance, 54. 
tendance ratio, 0.72. 


MASSACHUSETTS—January 15, 1946. Subject: Ref 
geration and Air Conditioning in the Rubber [ndustt 
Speakers: L. G. Griebling, Engr. Dept., Firestone Tit 
Rubber Co., Akron, Ohio, Walter Bartel, Ric-Wil © 





level: id, Ohio. Mr. Bartel showed pictures of the High 
Presse Steam Line from the Power Plant to the 
,bor:tory Building. Attendance, 40. Attendance ra- 


10, 0. 3. 
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& ( MemPHis—February 11, 1946. Subject: Water and 
rs Re ts Treatment. Speaker: Marion L. Crist. A round- 
é oggmtable ciscussion followed the talk. Attendance, 18. At- 


endance ratio, 0.60. 
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MICHIGAN—March 11, 1946. Subject: Radiant Heat- 
ing. Speaker: Harold Lockhart, Chief Engr. Bell and 
rossett Co. As evidenced by the record attendance 
he subject was a popular one and Mr. Lockhart gave an 
intensely interesting talk. He purposely omitted any 
ention of technical data during the lecture, leaving it 
for the question and answer period. He was kept busy 
answering questions until after the usual adjournment 
time and only because he had to catch a train, saved 
him from an all-night session. Mr. Lockhart was ac- 
orded a hearty vote of thanks for his excellent address. 
Am‘ Attendance, 297. Attendance ratio, 2.4. 


Sa e 


MINNESOTA—February 13, 1946. Subject: Industrial 
Air Conditioning in War and Peace. Speaker: Lester 
. Avery, President, Avery Engineering Co., Cleveland, 
Ohio. A discussion followed this most interesting talk 
in which Mr. Avery answered a number of questions. 
Pres. Gorgen introduced Chapter member Roger Matt- 
son, in Military Service, who was home on furlough. 
Attendance, 77. 














MONTREAL—January 21, 1946. Subject: The Atomic 
ge. Speaker: Dr. Leo Yaffe, National Research Coun- 
il. This was a most instructive talk and a spirited dis- 
cussion and question and answer period followed. At- 
tendance, 43. Attendance ratio, 0.40. 














NEBRASKA—February 12, 1946. Subject: Heat and 
Its Control (a sound film). Speaker: Donald Fisher, 
District Manager, Johns-Manville Co. The picture was 
both educational and interesting. It was followed by a 
uestion and discussion period. Attendance, 18. Attend- 
ance ratio, 0.42. 















New YorkK—February 18, 1946. Subject: Aviation 
and Automotive Heat Transfer Surface Development. 
Speaker: L. P. Saunders, Chief Engineer, Harrison 
Radiator Division, General Motors- Corp. Mr. Saunders 
had a case of samples showing typical construction used 
in radiators and coolers. A vote of thanks was given the 
speaker for one of the most interesting talks given be- 
fore the Chapter. The talk was followed by a question 
and answer period. Certificates of Life Membership 
were presented to Charles S. Hoffman, Charles E. 
Lucke and Clinton H. Quirk. Four newly elected mem- 
bers were presented to the Chapter: John K. M. Pryke, 
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J. A. Shesler, Stuart Smith and Richard A. Wolff. At- 
tendance, 64. Attendance ratio, 0.26. 


NorTH CAROLINA—February 22, 1946. Subject: De- 
humidification Problems and Methods. Speaker: Capt. T. 
H. Urdahl, USNR, Washington, D. C. The talk was illus- 
trated by slides and was followed by an open forum dis- 
cussion, which proved very interesting to all present. 
Messrs. Buckley and Stephens, Canadian representa- 
tives of the Bahnson Co., were visitors at the meeting. 
Attendance, 40. Attendance ratio, 0.48. 


NORTH TEXAS—February 18, 1946. Subject: Should 
the Administration of the Army and Navy be Combined 
Under a Single Department? Speaker: Col. John B. 
Dunlap. This highly interesting talk was followed by 
a spirited discussion period. Messrs. W. H. Kuhn, R. 
E. Allison and H. J. Martyn were awarded Society pins 
for their perfect attendance record for 1945. Attend- 
ance, 46. Attendance ratio, 0.61. 


OKLAHOMA—February 18, 1946. Subject: A Single 
Equation Design Procedure for Radiant Panel Systems, 
paper by F. W. Hutchinson, presented at the Society's 
National Meeting. Speaker: E. T. P. Ellingson. An 
interesting question and answer period followed the 
discussion of the paper. Attendance, 26. Attendance 
ratio, 0.75. 


ONTARIO—March 4, 1946. This meeting was especially 
dedicated as Victory Night—a tribute of the Ontario 
Chapter to Chapter members who served their country 
in World War II. Honored guests were: Navy—Sub. 
Lieut. R. P. Allsop, PO J. V’. Bellman, Lieut. (E) H. G. 
Hill, Commander (E) J. M. S. Marriner. Army—Ma- 
jor L. P. Baker, Col. J. W. Bishop, OBE; Major E. A. 
Dowler, Lieut. Col. J. H. Fox, OBE; Major G. E. Smith, 
Lieut. W. J. Usher, Major M. B. Watson. Air Force— 
F/L E. L. Bowerman, F/O A. M. Dion, Squad. Leader 
C. E. Napier, Squad. Leader H. Treleaven, F/L A. W. 
Wood. A silent tribute was paid to P/O E. G. Armour, 
R.C. A. F., killed in action. R. H. Lock paid tribute 
to these members who helped make our victory possible. 
Addresses were made by Commander Marriner for the 
Navy, Colonel Bishop, OBE, for the Army and Squad. 
Leader C. E. Napier for the Air Force, Attendance, 88. 
Attendance ratio, 0.45. 





OREGON—February 7, 1946. Speaker: H. Bancroft 
Wells, Mgr., Tourist Convention Department, Portland 
Chamber of Commerce. Subject: Oregon Does Not 
Have Everything. Attendance, 44. 


PACIFIC NORTHWEST—February 12, 1946. Ray Le 


Riche reported on the national Annual meeting, giv- 
ing a summary of the technical discussions and the 
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new method of appointing a nominating committee on 
a zone basis. A very pleasant surprise feature of the 
meeting was the presentation of a Life Membership in 
the Society to Prof. E. O. Eastwood. Attendance, 27. 


PHILADELPHIA—March 14, 1946. A resolution on the 
passing of Frederick D. Mensing, former treasurer of 
the Society and past president of the Philadelphia Chap- 
ter, was presented and voted to be sent to Mrs. Men- 
sing. Subjects: Southwark Station (illustrated by 
slides) and Plan to bring Pocono Mountain Water to 
the City of Philadelphia. Speakers: James H. Harlow, 
assistant mechanical engineer, Philadelphia Electric 
Co., assisted by Mr. Richard Lane and R. L. Boyd, sec- 
retary, Lehigh Coal & Navigation Co. A great deal of 
interest was shown by the members at the discussion 
period after the talks. Attendance, 62. 


PHILADELPHIA—February 15, 1946. Subject: Mod- 
ern Marine Refrigeration and Air Conditioning, a 
paper by Dr. W. H. Carrier. Speakers: D. W. McLene- 
gan, General Electric Co.; Llewellyn Williams, York 
Corp., and R. T. James, Robert Arnold Co. A very inter- 
esting discussion followed. Attendance, 90. 


PITTSBURGH—March 11, 1946. Subject: Making of 
Wrought Iron (a film). Speaker: C. A. Hawk, Jr., 
A. M. Byers Co. Attendance, 38. 


PITTSBURGH—February 11, 1946. Subject: The Pitts- 
burgh Park Plan, illustrated by slides. Speaker: 
Charles M. Stotz, Architect. An interesting question 
and answer period followed. Attendance, 29. Attend- 
ance ratio, 0.34. 


St. Louis, Mo.—February 5, 1946. Subject: Acous- 
tics and Vibration Problems. Speaker: Prof. S. H. Van 
Wambeck, Electrical Engineering School, Washington 
University. A very interesting question and answer 
period followed Prof. Van Wambeck’s excellent talk. 
Attendance, 41. 

* 


SoutH Texas—February 15, 1946. Subject: Chem- 
ical Dehumidifiers for Air Conditioning Installations. 
Speakers: D. A. Newton, F. J. Evans Engineering 
Company, Atlanta, Ga., and Mr. Fred Johnson, Surface 
Combustion, Kathabar Department. Attendance, 58. 


SOUTHERN CALIFORNIA—February 13, 1946. Subject: 
Anti-submarine Warfare and Atomic Power. Speaker: 
Dr. Vern O. Knudsen, Professor of Physics and Dean 
of Graduate Study, Los Angeles Branch, University of 
California. This was a very interesting talk and great- 
ly appreciated by the chapter members. Attendance, 68. 


UTtaH—March 6, 1946. President H. G. Richardson 
made an interesting report as to the activities and or- 
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ganization of the Utah Chapter. Ty Young, ¢ p, 
President of the Utah Chapter, gave a repo: of 
activities at the National Meeting. Attendance 23 4, 
tendance ratio, 0.70. 

UtTaH—February 6, 1946. Subject: Activiti of 1, 
Research Department, University of Utah, as telat, 
to Industry. Speakers: Dr. J. Hugh Hamilton nq }\ 
assistant, Phil Elsey. The enthusiastic appla se yy 
evidence of the manner in which Dr. Hamil! 1's yi. 
dress and remarks by Mr. Elsey were received y tho. 


present. Attendance, 18. Attendance ratio, 0.4: 
3 o 


WASHINGTON, D. C.—February 6, 1946. A. J. Offne 
National President of ASHVE, and Charles S. Leopoli 
National President of ASRE, were guests. Subject 
The Technica] Man in the Post War World. Speaker 
Dr. Harvey N. Davis, President of Stevens Institute » 
Technology. He added humor to an interesting consii. 
eration of technological advances by simply stating thy 
post war technical men would still be technical, by 
more so. Another feature of the program was Georg 
C. Hench, self-styled pitchman and magitian, who per. 
formed for a record audience. Attendance, 209. 


WESTERN MICHIGAN—February 11, 1946. A brief 
but comprehensive report of the Annual Meeting hel 
in New York was given by S. H. Downs, past Nationa 
President, Ken. Robinson, H. D. Bratt, C. A. Pesterfieli 
and Tom Stafford. Attendance, 46. Attendance ratio, 
0.74. . 


WESTERN MICHIGAN—January 14, 1946. This meet 
ing was especially designated as Ladies Night. An a 
cellent program was arranged by O. D. Marshal) ani 
his committee. There were readings, a quiz contest 
identities with biographical incidents as clues, sopram 
solos by Mrs. Dave Metzger, community singing ani 
the showing of a film on Check Forgeries. One featur 
of the evening was the awarding of nylon hose to fou 
women. Another feature was that some of the member 
were given an opportunity to demonstrate their c- 
pabilities as buyers and salesmen. Items sold were give 
to the purchaser and the revenue went into the genera 
fund for expenses. Messrs. F. Ward Brundage, J 
Brundage, Wellington (Bill) Bradfield and Emory Wi: 
liams, recently discharged from the Service, were we: 
comed by the chapter members. Attendance, 74. Attend- 
ance ratio, 1.27. 


WESTERN New YorK—February 11, 1946. A brie 
report of the National Annual Meeting was given 
Herman Seelbach. Subject: Atomic Energy. Speaker 
Dr. Alexander Schwarcman, Research Director, Spe 
cer Kellog Co. The first half of the talk was concerne 
with the major developments in chemistry in the |a* 
100 years and the remainder of the talk outlined th 
development of the atomic bomb up to date, The enter 
tainment committee was congratulated on their sele 
tion of the speaker for the meeting who gave such # 
interesting talk. Attendance, 32. 
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ERM. N APPOINTED TO 
cut! OF MILWAUKEE 
90 OF ENGINEERING 


Pres. scar Werwath, Milwaukee 
ool . Engineering, announces 
» app intment of J. R. Akerman 
head of the department of heat- 
» and air conditioning. 

Mr. Akerman, a member of the 
HVE, is a native of Wilmington, 








J. R. Akerman 


_C. He received his B.S. degree 
mechanical engineering at the 
porgia School of Technology and 
s M.S. degree from the Graduate 
hool of the University of Mich- 
an, Ann Arbor, Mich. He was 
ployed with the Phoenix Oil Co., 
ugusta, Ga., and the U. S. Rubber 
. plant, Eau Claire, Wis. 
This appointment, according to 
resident Wermath’s announce- 
nt, brings to the staff a man 
idely versed in the field of domes- 
and commercial heating and 
ntilation. It is Mr. Akerman’s 
biective in returning to the teach- 
g field to develop outstanding 
bating and air conditioning serv- 
and technician courses. 


OVERNMENT AND RESEARCH 


Shall the federal government ac- 
hire all patents based on research 
private industry in which fed- 
al funds were used and make 
e of patents so acquired as may 
P deemed best, was the subject 
a talk delivered by Bruce K. 
rown, vice-president in charge of 
elopment of Standard Oil Co. of 
diana, before a meeting held 
intly hy the Engineers’ Society of 
wav'ee and the Wisconsin chap- 
rof the ASHVE, at the Pfister 
tel, Milwaukee, February 20. 
Mr. own discussed the control 
resevrch results developed dur- 
¢ th war under government 
ponso) ip and the need for main- 





taining competition in the field of 
research. One proposal by Dr. 
Bush, regarding the shortage of 
scientific personnel, was that the 
training of men and performance 
of basic research in colleges and 
universities could be supported by 
federal funds. It was indicated 
that the greatest single support 
that the federal government could 
give to science would be to help 
train its workers by supplying 
funds for scholarships and fellow- 
ships. Technical information re- 
quired during the war could be 
widely disseminated. A nonparti- 
san and nonpolitical board of scien- 
tific men could be established to 
disburse funds for these purposes, 
this institution to be known as the 
National Research Foundation. 
Patents could play only a minor 





B. K. Brown 


part, since basic research and the 
training of scientific personnel are 
the points to be stressed. So far as 
patents may be involved, the Na- 
tional Research Foundation should 
be left free to administer the prob- 
lem in its best judgment. 

The speaker thought that the 
Fulbright bill should have the care- 
ful scrutiny of all engineering or- 
ganizations. 


NEW POST IN 
STOKER ASSOCIATION 


Announcement has been made by 
Marc G. Bluth, Executive Secretary 
of the Stoker Manufacturers’ Asso- 
ciation, of the appointment of Lloyd 
L. Connell, Richmond, Va., to the 
newly created post of Technical 
Director of the Association. Mr. 
Connell will handle and supervise 
the technical] and engineering 
projects and problems of the Asso- 
ciation, involving the stoker indus- 
try as a whole, working under the 
direction of the Association’s Engi- 
neering and Research Committee. 
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SHERBROOKE HEADS NEW CO. 


Piping Specialties, Inc., was 
formed March 1, 1946, to supply 
the same products and engineering 
service with the same manufactur- 
ing facilities provided by Pipe Spe- 
cialty Engineering Co. 

Walter A. Sherbrooke, Vice 
President of New York Chapter of 
the Society, is President; with C. 
A. Baker, until recently Vice Presi- 
dent of Baker Ice Machine Co., Vice 
President; Mark J. Nicolich, for- 
merly with Gibbs & Cox, Inc., 
Treasurer; and L. O. Acker, for- 
merly with the Association of Ice 
Cream Manufacturers and the Na- 
tional Power & Light Co., 
sidiary of Ebasco Services, Secre- 
tary. 

Mr. Sherbrooke, a graduate of 
M.I.T., is a professional engineer 
in New York. He has held many as- 
signments during the past 20 years 
in the Heating and Power Piping 
Div., Grinnell Co., and is a member 
of the Technology Club of New 
York. 


sub- 


ILG ANNOUNCES NEW 
DISTRICT MANAGER 


B. G. Silberstein, manager of the 
Cincinnati branch office of Ilg Elec- 
tric Ventilating Co. since 1929, has 
been appointed Ohio Valley district 





B. G. Silberstein 


manager, according to an announce- 
ment by P. D. Briggs, vice-presi- 
dent aad general sales manager. In 
this capacity he will supervise en- 
gineering and sales activities of Ilg 
branch offices in Cincinnati, Colum- 
bus, Louisville, Knoxville, Charles- 
ton, and West Virginia. 

‘Mr. Silberstein received his de- 
gree in electrical engineering from 
the University of Michigan. He 
has been a member of the Society 
for the past nine years and has 
participated in the activities of the 
Cincinnati chapter. 
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CHAPTER DELEGATES MEET AND ELECT LESER 


A MEETING of Chapter Delegates 
convened in Parlor A, Hotel Com- 
modore, New York, at 9:45 a.m., 
January 28, 1946, with H. E. 
Sproull presiding. 

Chairman Sproull gave a few 
words of greeting and noted that 
there were a lot of new faces in the 
group. He hoped that this would be 
a good meeting and now that the 
war was over, our minds could be 
on other things besides the produc- 
tion of fighting material. 


The roll indicated that 35 of the 
37 chapters were represented. 


The first item of business was 
the approval of the minutes of the 
Boston meeting. 

Chairman Sproull called for the 
Agenda report and in the absence 
of W. C. Bevington, chairman, I. W. 
Cotton of the Indiana Chapter pre- 
sented the report. 

After discussing the method of 
determining the percentage of at- 
tendance at some length and 
whether it was based on the total 
attendance at a given chapter meet- 
ing including guests, or on the per- 
centage of actual members present 
at a given meeting, on motion of 
Mr. Lowe, seconded by Mr. Seel- 
bach, it was 

VOTED: That all chapters in re- 
porting their percentage of attend- 
ance should base it on the total 
number of members present, ex- 
cluding the guests, as against total 
chapter membership. 

On the subject of ways and 
means to increase chapter member- 
ship and keep the membership 
alive, Chairman Sproull said that 
this was a very live subject and 
he had asked Mr. Winans, chair- 
man of the Chapter Relations Com- 
mittee, to comment. 

On motion of Mr. Leser, sec- 
onded by Mr. Locke, it was voted 
that chapter delegates express ap- 
preciation of the chapter members 
to Mr. Winans for his efforts -in 
assisting the chapters through his 
news letters. 

Mr. Winans felt it was rather 
presumptuous for him to discuss 
this matter of furnishing speakers 
to chapters because the Chapter 
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Delegates Committee chairman had 
done a very marvelous job in the 
past few years. In fact, he believed, 
the chairman had written the Chap- 
ter Relations Committee rules 
which were adopted by the Council 
in 1944 and they were the guide by 
which speakers can be obtained for 
the chapters. He said that since 
September Ist, 20 speakers had 
been furnished to 16 chapters, not 
including the officers; that the 
scheduling of speakers or officers to 
chapters was done by the secretary 
of the Society under the auspices 
of the Chapter Relations Commit- 
tee. 

In addition to furnishing the 
speakers, the Chapter Relations 
Committee had been putting out 
news letters. He did not know 
whether the incoming Chapter Re- 
lations Committee would do that or 
not. The budget for the year end- 
ing October 31 included an item of 
expenditure for the Chapter Rela- 
tions Committee of $1,254. It had 
been noted that the chapters had 
been somewhat negligent in return- 
ing the questionnaires after the 
speaker had talked. 


Chairman Sproull presented Dr. 


_B. M. Woods, who spoke on So- 


ciety Finances and Payment of Ex- 
penses of Delegates. 

In his remarks Dr. Woods said 
that if the members would review 
the financial figures, they would 
recognize that the Society had a 
unique position in the support that 
it gives to research. 

He pointed out that the Council 
had authorized drafting amend- 
ments to the Constitution that 
would permit moving funds out of 
the Endowment Fund for purposes 
voted by the entire membership. 
Those amendments, he said, would 
come up for consideration at the 
Annual Meeting and would have to 
be passed substantially as they 
were to carry out the operations of 
the Research Laboratory. 

Prof. G. L. Tuve was introduced 
by the chairman. His subject was 
Extending the Scope of the Re- 
search Program. 

He stated that the chief thing he 
had to report was that the research 
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program had made very - stantisimmeD 
progress in the last yea) parti.Mli&vo 
larly in organization and . res, 
ing what might be called 
sion. P 

He further reported th { the ; 
with the U. S. Public He: ‘th gop, 
ice was an important one 1s indy 
trial ventilation was now eing » 
amined very carefully by «he Us 
Public Health Service. 

Professor Tuve said ‘hat the 
were ready to go on a new progray 
setup on the basis of $1 10.( 
year budget for a three-year py 
gram and he urged that member, 
of the Society be sure to let ty 
committee know what their pro} 
lems are and see that their Joc) 
men get on the technical advisory 
committees, as they are the original 
planning group. 

Chairman Sproull then called o 
E. N. McDonnell, Chicago, wi 
spoke on Future Society Meeting 
and the new housing plans for th 
Research Laboratory. 

He stated that the question of 
meetings has been a tough one ix 
the past few years because of 
transportation and crowded hotd 
accommodations, and the meeting 
had not been sectionalized as they 
would like to have had them, bu 
they would like to take the mee 
ings to various sections of the coup- 
try as they were scheduled befor 
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the war. He expressed the hop 
that chapters would send invite 
tions. 


He pointed out that according t 
the Constitution the Annual Mee- 
ing should be held on the fourth 
Monday in January. The comni-- 
tee hoped that would be changed » 
that the Council would have som 
leeway in setting Annual Meetiy 
dates in case the dates should co 
flict with other meetings being hell 
in a city at the same time. 


Mr. McDonnell said regarding 
the housing of the Research Labor 
atory that 26 individual propertie 
had been investigated to find suit: 
able quarters. As our lease expire 
in March of this year on the pres 
ent building, plans had been draw 
for a laboratory and the quotatia 
received had been a little over $8; 
000. Recently a fine property ha 
been found at 7218 Euclid Ave. 
Cleveland, and an option was hel 
on it. 

The Committee on Research, Mt 


a 
Ch 
h 












tant Donne! said, was very much in 
rtigMmyvor of the building and the 
esupfiminance Committee had approved 
onver arra.gement. The Society could 
wwe into the new Laboratory 
he tiqmpout March 15 and the research 
Ser, , would not be seriously in- 
indusmprruptes. 
ig el Mr. McDonnell further stated 
U. shat another committee on fund 
ising for research purposes, 
jed by Pres. A. C. Willard, 
niversity of Illinois, had been 
itiated. 

At the suggestion of Chairman 
»roull and om motion of Mr. Leser, 
onded by Mr. Klages, it was 
ted that the present Agenda 
pmmittee be discharged. 

The chairman then suggested 
at a new Agenda Committee be 
t up for the summer meeting. 

Mr. Klages moved that the pres- 
wht chairman be asked to appoint 
‘Ne member from each region so 
t all matters could be handled 
ithin a short time by the Agenda 
pmmittee. Mr. Kroeker seconded 
e motion; it was voted and car- 


Mr. Sutfin moved that the group 
ect one of its members as chair- 
an to fill out the remaining six 
onths until June, that he handle 
June meeting and that at that 
me a man be elected to go on from 
he period set up in the By-Laws. 
r. Sherbrooke seconded the mo- 
on; it was voted and carried. 


Fred Leser was elected Chair- 
n of the Chapter Delegates Com- 
ittee. 

Mr. Kroeker moved a suggestion 
the Council that for future meet- 
gs that at least two meeting 
iods for the Chapter Delegates 
ommittee be provided. The motion 
s seconded by Mr. Lowe; it was 
oted and carried. 


Mr. Klages moved that the dele- 
tes thank the present chairman 
r his patience, his fairness and 
ncerity in conducting the meet- 
s, acknowledging the fact that 
had been limited in every possi- 
t way. Mr. Locke seconded the 
tion; it was voted and carried 
a rising vote, 

Chairman Sproull responded that 
t had enjoyed trying to serve the 
legates and thought all had a 
ety good time and had become a 
tle be'ter aequainted, which, 
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after all, was important in being 
here; that the esprit-de-corps in 
the Society seemed to be on the up- 
grade and that he was looking for- 
ward to seeing them all again at 
the next meeting. He then asked 
Mr. Leser to come forward and. pre- 
sented him as the new chairman. 

Mr. Locke moved that the meet- 
ing be adjourned until June. Mr. 
Donceel seconded the motion; it 
was voted and carried, and the 
meeting thereupon adjourned at 
12:30 o’clock p. m. 


NEW TESTING LABORATORY 
OPENS IN WEST 


Pres. H. C. Troth, Auto Coolers, 
Inc., Cleveland, Ohio, announces the 
opening of a laboratory for the de- 
veloping and testing of its products 
at 1075 Third Street, Palo Alto, 
Calif. Lawrence W. Washington, a 
member of ASHVE, has been ap- 
pointed Vice-President and Direc- 
tor of the Laboratory. 


McFARLAN OPENS 
NEW OFFICE 


A. I. McFarlan Company, Inc., 
contractors, air conditioning, heat- 
ing and refrigeration, have opened 
offices at 21 West Street, New York, 
N. Y. Mr. McFarlan is a member 
of the ASHVE. 


° 


CLYDE R. PLACE 
DIES IN NEW YORK 


Clyde R. Place, outstanding con- 
sulting engineer, died in New York 
City, March 28th at the age of 68. 
He was born at Mt. Upton, N. Y., 
September 18, 1877, and was grad- 
uated from the Massachusetts In- 
stitute of Technology. Mr. Place be- 
gan his career as an apprentice 
with the Brooks Locomotive Works, 
where he did simple locomotive con- 
struction designing. He then be- 
came liability inspector of facto- 
ries, elevators and construction 
work for Travelers Insurance Co., 
Hartford, Conn., and later for the 
same company in Greater New 
York. He was widely known as a 
specialist in engineering design, 
having planned the mechanical, 
electrical, elevator, air conditioning 
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and power plant systems for many 
public buildings, among 
Rockefeller Center; Grand Central 
Terminal; the Subway Terminal in 
Los Angeles; the Peking Univer- 
sity, Peking, China; the National 
Gallery of Art in Washington, D. 
C.; the Elgin Gallery of the British 
Museum, London; and the Thomas 
Jefferson Memorial, also in Wash- 
ington. 

In 1930 Mr. Place was the re- 
cipient of the National Award of 
the Silver Beaver for distinguished 


them 


volunteer service as chief consult- 
ing engineer of the Ten Mile River 
Boy Scout Camps at Tusten, N. Y. 
He was cited by former Mayor Fio- 
rella H. La Guardia for exceptional 
public service to New York City 
for his work as consulting engineer 
on the housing and building pro- 
During World War II his 
engineering organization was en- 
gaged almost exclusively in the con- 
struction of camps, training cen- 


grams. 


ters, and port facilities. 

Mr. Place served on many com- 
mittees dealing with the codifica- 
tion of regulations and standards 
governing heating, ventilation, 
plumbing, power and elevator ser- 
vice. He became a member of the 
ASHVE in 1924, affiliated with the 
New York Chapter and partici- 
pated in many Society activities. 
He was a former president of the 
First Avenue Association and 
served as director of the Boy Scout 
Foundation of Greater New York, 
the New York Building Congress 
and other groups. 

The Council and Officers of the 
Society extend their deepest sym- 
pathy io his widow, Mrs. Mabelle 
Boyd Place, 333 E. 57th Street, 
New York City; his daughters, 
Mrs. H. Ware Knudson and Mrs. 
Richard Allan Mason, both of New 
Canaan, Conn.; and a son, John 
Foster Place of Williams College, 
Williamstown, Mass. 

Funeral service was held at 
Christ Church Methodist, Park 
Ave., New York. 
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ALFRED L. BROWNE DIES 


It is with deep regret that the 
Society learns of the passing of Al- 
fred L. Browne, after a short ill- 
ness, on February 8th. 


Mr. Browne was born at Corn- 
wall-on-Hudson, New York, Janu- 
ary 1, 1889, and received his educa- 
tion in New York schools. He was 
employed with the Fischer-Sweeny 
Bronze Co., New Jersey, and then 
with the Illinois Engineering Com- 
pany as their New Jersey represen- 
tative and later as their Eastern 
representative. He held the latter 
position for over twenty-five years. 
He was the inventor and patentee 
of a vapor heating apparatus and 
has to his credit the supervision of 
many important jobs in heating 
and ventilating installations. He 
was a member of the Society for 


Heating, Piping & Air Conditioning, April 1946—ASHVE Journa: ~ 


23 years, and was active in the 
New York Chapter. 

The Officers and Council of the 
Society extend their sincere and 
heartfelt sympathy to his widow, 
Mrs. Marguerite P. Browne, and to 
his sister, Mrs. Betty Coleman, Ft. 
Lauderdale, Fla. 


DEATH OF OTIS E. DAVIS 


Otis E. Davis, Scéttsbluff, Neb., 
passed away after a lingering ill- 
ness, March 6, 1946, according to 
word just received. Death was due 
to a heart ailment. 

Mr. Davis was born in Edgar 
County, IIL, September 8, 1879. He 
received his education in Illinois 
and graduated from York College. 
He was in the heating and plumb- 
ing business at Auburn, Neb., for 
eight years and then served as ma- 
jor in the infantry, U.S.A., during 


World War I. After return ¢ fro, 
the service he was employe 4s ¢; 
mator and salesman by th Core) 
Supply Co., Lincoln, Neb.; hen jy. 
came heating engineer th 4, 
Dempster Mill Mfg. Co.,  catrig. 
Neb., and in 1926 he | came, 
sales engineer with Hoff) 1» Spe 
cialty Co., Waterbury, Con , wher 
he was employed until he » tired y 
the close of the year, 1945 He wa 
with the latter company f + nearly 
20 years, designing, inspe: ing anj 
promoting sales of stear vapop. 
vacuum heating. 

A member of the ASH \ £ sing 


1929, Mr. Davis was affiliated with 
the Nebraska Chapter ani parti. 
cipated in Society activitics 

The Council and Officers of the 


Society extend their deepest syn. 
pathy to his widow, Mrs. 0, £ 
Davis, Box 98, Scottsbluff, Neb., jp 
her bereavement. 
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The Constitution of the Society, as now amended, requires the following mode of or in voting on applicants 


for membership in the Society. All applications for membership are to be sent to the 


retary and the names of appii- 


cants and their references shall be printed in the next issue of the Journal of the Society or sent to the members in other 
approved manner as ordered by the Council. When replies are received from references, the Candidate’s applicatix 
shall be submitted to and acted upon by the Committee on Admission and Advancement as soon as possible. 

_ When the Committee on Admission and Advancement has acted favorably u 
his grade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. During the 
past month 94 applications for membership have been received and the names of these men and their sponsors ar 


published in the following list. 


n a Candidate’s application and assigned 


Members are requested to scrutinize the list with care. The Committee on Admission and Advancement, and in tur, 
the Council, urge members to assume their share uf responsibility of receiving these candidates into membership by advis 
ing the Secretary promptly of any whose eligibility for membership is in any way questioned. 

_ . All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, whic 
it is the duty of every member to promote. 

Unless objection is made by some member by May 15, 1946, these candidates will be balloted upon by the Council 
Those elected to membership will be notified by the Secretary immediately after election. 


AKERMAN, JOSEPH R., Milwaukee School of Engineering. 
Proposers: H. W. Schreiber, J. R. Vernon. SECONDERS: 
M. M. Herrick, H. W. Alyea. (Advancement) 

ANDERSON, EDWARD R., Appl. Engr., B. Sturtevant 
Co., Div. of Westinghouse Electric Corp. PROPOSERS: C. 
R. Ammerman, G. O. Jackson. SECONDERS: C. F. A. Locke, 
G. B. Supple. 


BaGui, A. R. M., Service Engr., Anglo-Iranian Oil Co., Ltd., 
Proposers: A. Smillie,* W. S. Lawson*, SEcONDERS: G. 
B. Gibbons,* W. N. Gemmill.* 

BARKLEY, KENNETH L., Designing Draftsman, Ecusta Paper 
Corp. Proposers: R. E. Mason, Karl Selden, Jr. Seconp- 
ers: E. S. deWitt, W. M. Wallace, II. 

BERGMAN, HAROLD, Sales Repr., J. A. Zurn Manufacturin 
Co. Proposers: E. E. Maurer, G. C. Stobbe. SECONDERS: 
A. M. Fenwick, J. L. Frisse. 

BLANKENSHIP, Dick, Engr’s. Asst., W. Bruce Morrison. 
Proposers: W. B. Morrison, J. J. Byrne. SECONDERS: A. 
E. Finlay, A. C. Clark. 

BoeuM, Ropert C., Appl. Engr., Fulton Sylphon Co. 
Proposers: N. W. Barnes,* A. Doody.* SECONDERS: 
E. T. Cato,* T. N. Schroth.* 

Braz, ALFRED, Archt. Engr., PWD Naval Air Station. Pro- 
posers: W. H. Webster, Jr., R. C. Thomas, SECONDERS: 
W. W. Powers,* V. W. Watson.* 


*Non-member. 


Bryan, W. L., Jr., Research Engr., York Corp. PRopossss 
W. E. Zieber, Leonard Greenberg. Seconpers: S$. I 
Nicoll, R. L. Bennett.* (Advancement) 

Butter, Davip H., Sales Mgr., Iron Fireman Manufactur- 
ing Co. Proposers: William Philip, H. S. Moore. Srcoy> 
ERS: W. R. Blackhall, M. W. Shears. 


CARLSON, E. EUGENE, Engr., B. F. Sturtevant Co. Pr 
posers: A. C. Bartlett, W. P. Buchanan. Seconpers: f 
C. Dawson, W. A. Minkler. 

Carter, A. B., Partner & Mgr., Farwell Co., Proposes: ! 
< Ashcraft, B. S. Foss, Jr. Seconpers: J. A. Ray, E£.! 

tern. 

COCHRANE, RICHARD L., Engr., The James Robertson ‘ 
Ltd. Proposers: J. J. Lawlor, M. W. Shears. SmconvEns: 
J. F. Fox, William Philip. 

CoLBURN, GERALD W., Mgr., Minneapolis-Honeywe!! Rev 
lator Co. Proposers: K. R. Maganell, M. J. Olson. Sm 
ONDERS: D. D. Williams,.C. A. Carter. 

CoLLIns, JoHN W., Chief Engr., National Heating Produc 
Ltd. Proposers: L. A. Hood, J. R. Dupuis. SecoNnDERS 
W. W. Timmins, J. J. Cosgrove. 

Cox, Wirtu1aM A., Jr., Pres., Cox-Frank Corp. PR: POSER 
J. A. Johnston, C. F. Wood, Seconpers: ‘lerma 
Worsham, C. D. Graham. 


Davis, LESTER T., Project Mgr., Standard Engineering 
Inc. Proposers: H. H. Hill, K. D. Boucher. Sm NDER 
W. E. Kingswell, W. C. Jones. 
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ys Vines, Houuis L., Air Cond, Engr., R. F. Taylor, Pro- 
posers: R. F. Taylor, C. C. Quinn. Seconpers: A. D. 
Sheere, A. F. Barnes. 

honIs, ROWLAND A., Sales Engr., Minneapolis-Honeywell 
Regulator Co. Proposers: C. F. A. Locke, J. S. Locke. 
Seconpers: I. W. Cotton, G. B. Supple. 

nonoHUS, ORVILLE P., Engr., Allis Chalmers Manufactur- 
ing Co. Proposers: C. H. Amundson, E. W. Gifford, Sec- 
onpers: G. M. Hinkamp,* L. F. McCaffrey.* 


1¢ aMoopy, FRANK A., Appl. Engr. Fulton Sylphon Co. Pro- 
Spe. posers: N. W. Sarnes,* M. L. Buckley.* Seconpers: E. T. 
here fa Cato," R. C, Boehm.* 
d DouDICAN, CHARLES T., Htg. Engr., M. J. Gibbons Supply 
‘(at RCo, PRoPOSERS: M. J. Gibbons, H. A. Pillen. SECONDERS: 
Was E. J. Richard, K. B. Little. 
arly MpuGAN, JACK A., Sales Engr., Minneapolis-Honeywell Regu- 
and lator Co. Proposers: R. E. Le Riche, D. C. Griffin. Sgc- 
he: onpers: C. W. Finn, E. L. Weber. 

- 


gNER, RoBERT C., Mech. Designer, Frederic E. Sutton. 
Proposers: H. H. Bond, Joe Wheeler, Jr. SEcONDERs: C. 
S. Pabst, C. S. Koehler. 
cx, Metvin C., Sales Engr., Bryant Heater Co. Proposers: 
H. W. Heisterkamp, K. T. Davis. Spconpers: L. C. Har- 
vey, J. L. Frisse. 

merson, Epwarp K., Engr., Swift & Co. Proposers: J. F. 
the Tobin, H. T. Kucera. SeconperRs: M. J. Bamond, C. H. 
sVm- 


= 

E RVIN, R., Instructor, Mech. Engrg., Duke University. 
; Proposers: F. J. Reed, E. S. Theiss. Seconpers: W. A. 
Hinton,* R. S. Wilbur.* 


ator, Crest A., Sales Engr., Baker Manufacturing Co. 
Proposers: J. C. Engskow, B. G. Peterson. SECONDERS: J. 
G. Bierl, Henry Kleinkauf. 


AKTER, MELVIN, Engr., The Austin Co. Proposers: C. E. 
Crone, J. J. Philippi. Seconpers: J. S. Locke, C. M. 
Burnam, Jr. 

ARMER, JERRY E., Pres., The Saxet Co., Inc. PROPOSERS: 
W. A. Catlett, J. P. Ashcraft, Seconpers: C. C. Young, 


since 
with 
arti- 





Oslin Nation. 
LZER, WILLIAM, Naval Archt., U. S. Navy Department. 
‘ants Proposers: J. M. Huff, R. J. Lee. Seconpers: F. W. 
ppli- Kolb, N. H. Peterson. . 
r. OULD, MARVIN E., Asst. Prof., Iowa State College. Pro- 
“. posers: R. K. Smith, E. O. Olson. SEconpers: B. E. 
-_ Landes, R. S. Stover. 
ery MoowAN, GruberT J., Engr., East Ohio Gas Co. PRoPosERs: 
a G. V. Parmelee, C. A. McKeeman. Sreconpers: C. F. Eve- 
leth, E. J. Sable. 
urn, RAY, RicHaRD O., Htg. Engr., H. F. Brown. PROPOSERS> 
dvis W. H. Webster, Jr., R. C. Thomas. SEconpgers: W. J. 
Gorsuch, F. G. Hurst. 
™S BBHawes, Frank H., Vice-Pres., Standard Engineering Co., 
- Inc. Proposers: H. H. Hill, W. E. Kingswell. SECONDERS: 
K. D. Boucher, W. C. Jones. 
Haines, RoceR W., Engr., The King Co. PRoposers: G. A. 
M. Anderson, F. B. Rowley. Seconpers: A. B. Algren, 
ERS R. C. Jordan. 


. F BHanson, Frank E., Gas Engr., Servel, Inc. PROPOSERS: 
= Flink, N. E, Berry. Seconpers: C. T. Boyer, H. C. 
erce. 

HARTMAN, P, C., Jr., Owner, P. C. Hartman Co. PROPOSERS: 
W. H. Webster, Jr., R. C. Thomas. Seconpers: F. G. 
Hurst,* G. J. Hoyer.* 

AYES, WILLIAM C., Sec’y-Treas., Hayes Distributing Co. 
Proposers: R. C. Thomas, W. H. Webster, Jr. SECONDERS: 
F. G. Hurst,* P. C. Hartman, Jr.* 


ENRIKSEN, Harvey E., Indus. Project Engr., General Con- 
trols Co. Proposers: J. I. Sprott, K. O. Alexander. Sec- 
ONDERS: N. H. Peterson, H. V. Hickman. 


ss, NewTon T., Market Mgr., Vorys Brothers, Inc. PRo- 
posers: A. T. English, Louis Favret. SeconpEeRS: McGee 
Swepston, Arthur Bogen. 

HIRATSUKA, SHIGEKI, Designer & Draftsman, Meyer, Strong 
& Jones, Inc. Proposers: A. Bassevitch, D. J. Whealton. 

_SeconpEeRS: Francis Ficarra, T. J. Cox.* 

HORN, Epwarp C., Engr., J. M. Gallagher Co. PROPOSERS: 
Foskett Brown, W. C. Armistead. Seconpers: V. M. 
Lathers, W. W. Kennedy. 

URsT, FLoyp G., Design Engr., P. C. Hartman Co. Pro- 
POSsERS: W. H. Webster, Jr., R. C. Thomas. SECONDERS: 
P. C. Hartman, Jr.,* G. J. Hoyer.* 


*Non-r 
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Jessup, BENJAMIN A., Plbg., Htg. & Sheet Metal Contr. 
Proposers: E. R. Clement, Sr., L. O. R. Clark. Seconp- 
ERS: E. J. Ritchie, R. W. Cumming. 


JOUANNO, E. P., Gen. Mgr., Societe Autocalor. PROPOsERS: 
> Spore R. C. Cross. SEeconpERS: K. C. Richmond, 
. P. Kratz. 


KAPLAN, MALCOLM J., Htg. Engr., Veterans Administra- 
tion Construction Service. Proposers: Samuel Epstein,* 
W. P. Werendorff.* Seconpers: M. M. Schechet,* H. M. 
Anderson.* 

KELLY, Epwarp L., Mech.-Elec. Engr., Federal Public Hous- 
ing Authority. Proposers: G. Simonson, C. E. 
Bentley. SeconpERS: N. H. Peterson, G. K. Brokaw. 

KELLY, Lester R., Cons. Engr. Proposers: J. S. Earhart, 
J. F. Park. Seconpers: R. M. Gunzel, F. L. McDonald. 


KEMSLEY, JOHN A., Mgr., Htg. & Vent. Dept., Reunert & 
Lenz, Ltd. Proposers: G. N. Haden, W. W. Nobbs. Sec- 
ONDERS: W. N. Haden, L. C. Watts. 

KENDRICK, A. E., Dist. Mgr., Pacific Coast Heating & Ap- 
pliance Co. Proposers: E. Lokey, J. B. Banks. SEconD- 
ERS: M. W. Pysher, T. C. Langdon. 

KENDRICK, G. N., Dist. Mgr., American Blower Corp. Pro- 
Posers: O. L. Lilja, R. Otto. Seconpers: A. L. 
Sanford, W. F. Uhl. 

KiIRKWOOD, Roperick R., Instructor, Eastern Signal Corps 
Schools. Proposers: C. W. May, R. D. Morse. SECONDERS: 
John Baker, A. V. Hutchinson. 


KirkKwoop, T. A., Sales Engr., American Radiator & Stand- 
ard Sanitary Corp. Proposers: Karl Selden, Jr., R. E. 
Mason. SEcONDERS: W. M. Wallace II, E. S. deWitt. 

KITCHEN, FRANCIs A., Pres., American Warming & Venti- 
lating Co. Proposers: F. C. McIntosh, L. T. Avery. SxEc- 
ONDERS: J. E. Wilhelm, Paul Gayman. (Advancement) 

Koper, CHARLES H., Sales & Field Engr., B. F. Sturtevant 
Co., Div. of Westinghouse Electric Corp. PROPOSERS: 
Philip Cohen, G. B. Priester. Seconpers: H. L. Repp, 
J. E. Wilhelm. 

KRAUSE, LIN J., Minneapolis-Honeywell Regulator Co. Pro- 
PoserRS: J. E. Haines, Lyman Gross. SECONDERS: B. F 
McLouth, E. F. Snyder, Jr. 


LAMBERSON, L. D. Jr., Engr., Williamson Favret Furnace 
Co. Proposers: L. E. Favret, Ralph Sherman. Seconp- 
ERS: A. T. English, M. M. Swepston. 

LAMBERT, ERNEST, Sales Engr., Warden King, Ltd. Pro- 
posers: G. L. Ballantyne, J. A. Clifton. SeCONDERS: 
William Philip, J. J. Lawlor. 

LAMBERT, THOMAS A., Htg., Vent. & Air Cond. Engr., Nor- 
folk Naval Shipyard. Proposers: W. T. Stone,* L. S. 
Dysland.* Seconpers: R. C. Thomas, W. H. Webster, Jr. 

LEMKAU, HERBERT, Prod. Appl. Engr., Crane Co. PRo- 
POSERS: Delacour Murphy, E. C. Cooley. SECONDERS: 
G. M. Simonson, P. R. Babcock. 

LIEBERT, RALPH C., Prop., Capitol Refrigeration Co. Pro- 
POsEeRS: T. R. Walker, A. W. Williams. SECONDERS: H. R. 
Allonier, R. A. Sherman. 

LONG, OpELL B., Partner, Air Engineering Co. PROPOSERS: 
R. E. Mason, Ernest Szekely. Seconpers: Karl Selden, 
Jr., E. S. deWitt. 


MAcCNAMARA, Rocer, Mfrs. Sales Rep. Proposers: P. A. 
Croney, C. W. Wheeler. Seconpers: W. S. McLeish, 
C. Gottwald. 

MANN, I. W., JRr., Field Service Engr., A. M. Byers Co. 
Proposers: L. V. Cressy, W. H. Grant, Jr. SECONDERS: 
C. B. Gamble, A. R. Salzer, Jr. 

MANSFIELD, ELWIN C., Pres., Mansfield Co., Inc. PrRo- 
posers: J. F. Reynolds, R. C. Thomas. Seconpers: J. L. 
Grigg, J. M. Stokley. 

McHueu, James J., Sales Engr., Johns-Manville Interna- 
tional Corp. Proposers: C. C. Burton, J. W. McGuire. 
Seconpers: A. L. Wedebrock, H. J. Ryan. 


McIntTosH, CLAUDE B., Grad. Student, Case School of Ap- 
plied Science. Proposers: F. H. Vose,* G. L. Tuve. SeEc- 
onpDERS: D. K. Wright, Jr.,* L. G. Siegel. 

MEEK, GEorGE W., Cons. Engr., Marketing Research. Pro- 
posERS: Merle Weninger, F. E. Hockensmith. SECONDERs: 
P. D. Robson, H. K. Ormsby, Jr. ; oe 

MeERcER, Buair G., Sales Engr., Dallas Air Conmeoneng, Co. 
Proposers: M. L. Brown, E. T. Gessell. Seconpers: J. A. 
Poole, E. J. Stern. , ; 

METZLER, CHARLES F., Sr. Draftsman, Austin Engineering 
Co., Proposers: R. L. Geiger, T. M. Pinney. SPCONDERS: 
W. Baggaley, E. Hollister. 
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Moore, Joseru J., Engr., A. M. Byers Co. Proposers: Win- 
field Roeder, D. M. Hummel. SEconpERs: L. A. Teasdale, 
P. D. Bemis. 

MorRIS, KENNETH H., Sheet Metal Worker, Norfolk Naval 
Shipyard. Proposers: W. H. Webster, Jr., R. C. Thomas. 
Seconpers: F. G. Hurst,* P. C. Hartman, Jr.* 

MUELLER, JOHN C., Sr., Research Engr., Payne Furnace 
Co. Proposers: A. J. Horn, Art Theobald. Seconpers: 
James McKee, A. B. Banowsky. 


Norton, Ernest H., Mfrs. Repr. Proposers: D. C. Griffin, 
W. E. Beggs. SEconpers: C. A. Pangborn, K. H. Norby. 


OweENsS, DONALD F., Engr., Neil H. Peterson Co. PrRoposers: 
N. H. Peterson, H. V. Hickman. SEcoNDERS: W. W. 
Cockins, James Gayner. 


PELLETIER, L. E., Tech. Adviser, Bridgeport Brass Co. Pro- 
POSERS: E. R. Clement, E. J. Ritchie. SECoNpDERS: R. M. 
Toucey, R. W. Cumming. 

PRITCHARD, HENRY T., Gen. Mgr., Robert T. Purves, Ltd. 
Proposers: T. J. Abbott, H. B. Jenney. SECONDERS: V. J. 
Jenkinson, J. A. Norton. 


RIOPELLE, WILFRED J., Student, Marquette University. Pro- 
posers: H. W. Schreiber, J. R. Vernon. SecoNDERS: M. 
M. Herrick, H. W. Alyea. 

ROBINSON, WILLIAM P., Mech. Engr., P.W.D.U.A.S. Pro- 
POSERS: R. C. Thomas, W. H. Webster, Jr. SBCONDEKS: 
Alfred Braz,* F. G. Hurst.* 

RODGERSON, HENRY T., Vice-Pres., Mansfield & Co. Pro- 
POSERS: R. C. Thomas, W. H. Webster, Jr. SECONDERS: 
E. C. Mansfield,* George Wadsworth.* 


SLATTERY, PATRICK H., Htg. & Vent. Engr., Kentucky Utili- 
ties Co. Proposers: G. V. Sutfin, H. E. Sproull. Seconp- 
ers: E. W. McNamee, R. W. Sigmund. 


*Non-member. 


SMYTHE, RICHARD C., Asst. Mgr. Vent. Dept., Ma: :tee. Ine 
Proposers: C. R. Gardner, E. J. Stern. SECOND: M \ 
Brown, J. A. Bishop. 


STERN, RICHARD M., Mech. Engr., McClelland & J. ies. Pry. 
PosERS: C. W. May, S. D. Peterson. SECONDE::: Rp 
Morse, W. E. Beggs. 

Stokes, Tuomas A., Air Cond. Engr., Mehring . Hansop 

0. PROPOSERS: C. S. Leopold, J. C. Benson. S: onppys. 

G. R. Walz, H. H. Hill. (Reinstatement & Advo icemes; 


URBAN, Ropert A., JR., Engr., John Paul Jones. P:oposza; 
z: P. Jones, R. L. Byers. SeconDERS: G. B. Priesier, } | 
aze. 


WaGONER, KENNETH J., Engr., Albert Kahn. Pioposggs 
H. E. Ziel, G. H. Stoffer. Seconpers: R. H. Oberschuly 
R. D. Randall. 

Wuite, JAMEs A., Engr., Iron Fireman Manufacturing (; 
of Canada, Ltd. Proposers: M. W. Shears, J. H. Fy 
SEcONDERS: H. S. Moore, H. B. Jenney. 


Wuits, JEssE E., Mech. Engr., Norfolk Naval Shipyar 
Proposers: W. T. Stone,* L. S. Dysland.* Srconpgps. 
R. C. Thomas, W. J. Gorsuch. 

Wuk, ALFRED O., Mgr. & Partner, Twin City Plumbing 4 
Heating Co. Proposers: E. M. Wiik, M. H. Bijerken. Spe. 
ONDERS: H. C. Mills, R. T. Haley. 


Woop, Daviw J., Mgr., York Corp. PRoposers: H. £ 
Sproull, G. V. Sutfin. Seconpers: E. J. Richard, H. k 
Jennings. 


Woop, GERALD K., Sales Engr., Ilg Electric Ventilating () 
Proposers: B. G. Silberstein, J. M. Frank, Seconpers: 4 
G. Sutcliffe, F. P. Bleier. 

Woopson, JAMES W., Owner & Chief “~~ ® Woodson Heat 
ing Co. Proposers: F. R. Bishop, F. J. Linsenmeyer 
SECONDERS: L. G. Miller, R. C. Champlin. 

Wykorr, WALTER R., Test Engr., Pratt & Whitney Air. 
craft. Proposers: C. M. Humphreys, H. B. Nottage. Sze. 
ONDERS: E. A. Ryder,* W. A. Murray. 
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In the past issues of the JOURNAL of the Society the names of the following men were listed as Candidates for Men- 
bership. The membership grade of each Candidate has been assigned by the Committee on Admission and Advancement 
and ballotted upon by the Council. We are now instructed by the Council to post herewith, as required by Art. B-Ill 
Section 8, of the By-Laws, the following list of candidates elected: 


Members 


ALFAGEME, BRAULIO, Madrid, Spain (Reinstatement) 
Bonpy, W. S., Brooklyn, N. Y. (Reinstatement) 


CAMPBELL, BOWEN, Pres., Campbell Heating Co., Des 
Moines, Ia. (Reinstatement) 


Des Reis, JoHN F., Pres., Refrigeracion Industrial, S. A., 
Mexico, D. F., Mex. 0. (Reinstatement) 


Fe.ttows, J. R., University of Illinois, Urbana, Ill. (Rein- 
statement) 


GHILLARDI, FERNAND, Chief Engr., La Regulation Auto- 
matique, Paris, France. (Reinstatement) 


Kerr, A. W., Owner, A. W. Kerr & Assocs., Chicago, Il. 
(Reinstatement) 

Knapp, JoserpH H., Mgr., Knapway Devices, Inc., Kansas 
City, Mo. (Reinstatement) 


McKEEMAN, CLYDE A., Asst. to Pres., ASHVE, Cleveland, 
Ohio. (Reinstatement) oa ° 

McLaIN, ROLAND D., Vice-Pres., E. Keeler Co., Williams- 
port, Pa. (Reinstatement) 


PaRKER, Duptey F., Morristown, N. J. (Reinstatement) 


SANDERS, WILLIAM R., Air Cond. Engr., Allen N. Dryden 
Kingsport, Tenn. (Reinstatement) 

VIESSMAN, WARREN, The Institute of Inter-American Af 
fairs, Guatemala City, C. A. (Reinstatement) 


Co., Inc., Clearwater, Fla. (Reinstatement) 


Associates 
JENKINS, FRANCIS H., Western Condensing Co., Applet 
Wis. (Reinstatement) 


LEVENTHAL, B., Controldtemp Equipment Sales Co., Broo 
lyn, N. Y. (Reinstatement) ae 
LOCKHART, CHARLES W., Buffalo Forge Co., San Francis 

Calif. (Reinstatement) 


Minor, Frep K., American Air Filter Co., Cleveland, Obie 
(Reinstatement) 

Mutcey, Paut A., Anthracite Institute, Primos, Ps. (Re 
statement) 


Rippte, Kems.e L., Blaw-Knox Co., Blawnox, Pa (Rew 
statement) 
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ANsop Headquarters: 51 Madison Ave., New York 10, N. Y. (Tel.: AShland 4.0291) 
DERS 
ment 
SERS 
- Offi 
cers Advisory Council 
SERS pQIMOMt .cescccces ree reeernseseerseresnens ALFRED J. OFFNER C.-E. A. Winslow, Chairman; Homer Addams, M. F. Blankin 
hulte iT oa sc occs tees ssccesocesesecees B. M. Woops W. H. Carrier, S. E. Dibble, S. H. Downs, W. H. Driscoll, E. O 
a UIIOIE vs wes foc cNevedesvoccccececteac G. L. Tuve Eastwood, W. L. Fleisher, H. P. Gant, F. E. Giesecke, E. Holt 
g Cy LFo Gurney, L. A. Harding, H. M. Hart, C. V. Haynes, E. Vernon 
Da ee tee Tee te cess co cncse | Ss COLLINS, JR. Fi11, John Howatt, W. T. Jones, D. D. Kimball, G. L. Larson 
CvetGTY «cance ee A. V. HuTCHINSON S. R. Lewis, J. F. McIntire, F. B. Rowley and A. C. Willard 
yard ee Car. H. Funk 
JERS: 
sd Council Special Committees 


Ser. Admtssion and Advancement: C. H. B. Hotchkiss, Chatrman 


» J. Orrner, Chairman B. M. Woops, Vice-Chatrman (one year); E. L. Crosby (two years); E. R. Queer (three 

J Three Years: E. G. Carrier, F. W. HutTcHINson, R. A. SHERMAN, years). 
. Ee Ss. Wonperzicn. Chapter Relations: F, C. McIntosh, Chairman; F. L. Adams 
|. KR two Years: W. A. DaNmLson, H. R. Rorn, Ervest SzeKevy, Fr hee SP ee CE Rocier, A. 5. Masem 


. Woo Dig 
.M Constitution and By-Laws: W. T. Jones, Chairman; S. H. Downs 


H. E. Sproull. 


r Co One Year: C. M. Asuiey, L. T. Avery, L. EB. SEexey, G. D. 


TNANS. 


a 


ca Council Committees 


zecutive—C.-E. A. Winslow, Cheirman; C. M. Ashley, W. A. 


Air. Danielson. 
Sic. ance—-B. M. Woods, Chairman; E. 


McDonnell. 


embership—G. D. Winans, Chairman; H. R. Roth. M. S. Wun- 


derlich. 


andardsa—Ernest Szekely. Chairman; G. L. Tuve. R. A. Sherman 


CHAPTER DELEGATES COMMITTEE 


HAPTER DELEGATE ALTERNATE 
y. J. McKinney 
iiner Noble 
em- . R. Walker A. L. Brown 
lent . J. Richard A. W. Edwards 
II. A. Teasdale A. J. Lawless 
). H. Grant, Jr J. 8. Burke 
W. Johnson F. W. Kolb 
. 8. Locke O. J. Prentice 
. C. Bevington L. W. Cotton 
. E. Triggs 
den L. Furber R. B. Mason 
rr . T. Ball R. E. Moore 
Ab M. Archer Cc. W. Larson 
ing . F. Connell! F. R. Bishop 
E. Haines B. F. McLouth 
o Garneau S. W. Salter 
B. Saxon 
. J. Ryan W. A. Sherbrooke 
. BE. P, Klage= K. W. Selden, Jr 
T. Gessel! A. B. Ullrich 
W. James . J. E. Wilhelm 
} . T. Doncee! F. X. Loeffler 
on 
P. Fitzsimons E. G. Spall 
- B. Morrison J. D, Kroeker 
ok: . E. LeRiche M. C. McLennan 
W. McElgin R. D. Touton 
500 . F. Rockwell D. W. Loucks 
ed Janssen L. M. Hook 
. L, Bvans Ralf Toensfeld' 
no. D. M. Mills J. A. Walsh 
Theobald R. A. Lowe 
in Hie. T. Young, Jr D. R. Wilde 
red Leser W. H. Littleford 
a. R. Limbacher C. H. Pesterfield 
al Herman Seelbach, Jr 
W. Gifford M. W. Bishop 
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G. Carrier, L. E. Seeley. 
eetings—L. T. Avery, Chairman; F. W. Hutchinson, E. N. years) 


F. Paul Anderson Award: 
penter, 
Guide Publication: T. F. Rockwell, Chairman; 


Dill, C . Kayan, B. H. Jennings, A. 


B. M. Woods, Chairman; R. H. Car- 
. H. Driscoll, E. O. Eastwood, F. E. Giesecke 


R. C. Cross, R. § 


B. Newton, G. H. Tuttle 


W. M. Wallace, Ii, C. P. Yaglou, Cyril Tasker, Ex-Officio. 


M. F. Blankin, 
B. M Woods 


man ; 
T. H. Urdahl, 
Publication: W. E. Heibel, 
; John A. Goff (three years). 


Housing Society Offices and Laboratory: E. 
L. E. Seeley, A. E. Stacey, Jr., G. L. Tuve 


Research Fund Raising: A. C. Willard 
E. Holt Gurney, E. N. McDonnell, J 


CHAPTER 


ATLANTA 
CENTRAL New Yorer 
CENTRAL OHIO 
CINCINNATI 
CONNECTICUT 
DELTA 

GOLDEN GATE 
ILLINOIS 

INDIANA 

IOWA 

KaNsaASs CITY 
MANITOBA 
MASSACHUSETT® 
MEMPHIS 
MICHIGAN 
MINNESOTA 
MONTREAL 
NEBRASKA 

New York 
NortTH CAROLINA 
NortH TEXAS 
NORTHERN ONT: 
OKBAHOMA 
ONTARIO 

OREGON 

PACIFIC NORTH W kx" 
PHILADELPHIA 
PITTSBURGH 
Rocky MOUNTAI®* 


SOUTHERN CALIFOKNIa 


UTaH 

WasHINGTON, D. C 
WESTERN MICHIGAN 
WESTERN New York 
WISCONSIN 


mi Albert Buenger, 


Gray. F. Leser, W. H. Old. T. T. Tucker 


. MeDonnell, Chair- 


Chairman (one year); J. C. Fitts (two 


Chairman; W. L. Fleisher 
H. Walker, B. M. Woods 
To Cooperate with Other Professional Societies: M. C. Giannini. 

Chairma H. O. Croft, J. D. Falvey. E. W 


NOMINATING COMMITTEE 


REPRESENTATIVE 


L. F. Kent 

W. H. Carrier 
H. R. Allonier 
A. W. Edwards 
H. E. Adams 
W. H. Grant, Jr 
0. W. Johnson 
J. 8. Locke 

G. B. Supple 

F. E. Triggs 

S. L. Furber 

F. T. Ball 

Cc. W. Larson 


k. F. Connell 

f. W. Legler 
Leo Garneau 

R. B. Saxon 

H. J. Ryan 

F. E. P. Klage- 
&. T, Gesse!! 

D. L. Taze 

G. T. Doncee! 
V. J. Jenkinson 
W. B. Morrison 
R. E. LeRiche 
H. B. Hedges 
&. H. Riesmeyer. Jr 
red Janssen 
Ralf Toensfeld: 
D. M. Mills 
Art. Theobald 
J.T. Young, Jr 
Fred Leser 

C. H. Pesterfiek: 
S. W. Strouse 
M We Bishor 


ALTERNATE 
T. T. Tucker 
J. W. Stevens 
J. D. Slemmons 
EB. J. Richard 
J. H. Smart 
J. 8. Burke 
FF. W. Kolb 
O. J. Prentice 
Ferdinand Jehle 


Kk. B. Mason 
R. E. Moore 
Dp. M. Archer 


F. R. Bishop 
8. W. Salter 


W. A. Sherbrook- 
K. W. Selden, Jr 
A. B. Ullrich 

R. L. Byers 

F. X. Loeffler 

D. A, Stott 

J. D. Kroeker 

M. C. McLenna: 
Edwin Elliot 

8. B. Reilly 

L. M. Hook 

B. L. Evans 

J. A. Walsh 

R. A. Lowe 

D. R. Wilde 

W. H. Littleford 
H. R. Limbacher 
Roswell Farnhan: 
RW Gifford 
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Committee on Research 


ASHVE Research Laboratory: 7218 Euclid Ave., Cleveland 3, O. 
(Tel.: EXpress 6161) 


P. Saunvexs, Chairman; T. H. wr. Vice-Chairman 
ovat: Tasker, Director of Research; . FreLDNER, B2_0ficto 


Three years: L. N. Hunter, C. O. Mackey, R. D. Manprson, L. G. 
MILLER, P. SAUNDERS, 


Two years: R. M. Conner, JoHN A. Gorr, F. W. HuTcHINsoN, 
kK. K. THULMAN, W. E. Zreser. 


One year: C. M. Asuuey, F. E. Gresecke, F. C. McIntTosn, G. L 
Tuve, T. H. Urpan.. 


Executive Committee: L. P. SauNDERS, Chairman; T. H. UrnpDaHL, 
Vice-Chairman; L. N. Hunter, G. L. Tuve, W. E. Zreser 


Officers of Local Chapters 


Atlanta: Organized, 1937. Headquarters, Atlanta, Ga. Meets, 
First Monday. President W. J. McKinney, Rm. 714, 101 Marietta 
St. Bldg., Atlanta 3. Secretary, H. King McCain, ‘615 Trust Co. 
of Georgia Bldg. 


Central New York: Organized, 1944. Headquarters, Syracuse, 
N. Y¥. President, C. M. Ashley, 300 S. Geddes St., Syracuse 1. 
Secretary, F. E. Hockensmith, 400 N. Midler Ave., Syracuse. 


Central Ohio: Organized, 1944. Headquarters, Columbus, Ohio. 
Meets, Third Monday. President, A. W. Williams, 5 E. Long St., 
Rm. 808, Columbus 15. Secretary, H. R. Allonier, 101 N. High St. 
Columbus 16. 


Cincinnati: Organized, 1932. Headquarters, Cincinnati, Ohio. 
Meets, Second Tuesday. President, E. J. Richard, 2137 Reading 
Rd., Cincinnati 2. Secretary, H. K. Jennings, 1639 Union Trust 
Bidg., Cincinnati 2. 


Connecticut: Organized, 1940. Headquarters, New Haven, 
Conn. President, P. D. Bemis, 36 Pearl St., Hartford 3. Secre- 
tary, Winfield Roeder, 405 Temple St., New Haven. 


Deita: Organized, 1939. Headquarters, New Orleans, La. Meets, 
Second Tuesday. President, W. H. Grant, Jr., 209 Vincent Bldg., 
— a 12. Secretary, J. 8S. Burke, 317 Baronne St., New 
Orleans 9. 


Goiden Gate: Organized, 1937. Headquarters, San Francisco, 
Calif. Meets, First Wednesday. President, R. B. Holland, 420 
Market St., San Francisco 11. Secretary, F. W. Kolb, 598 Monad- 
nock Bldg., San Francisco 5. 


Ittinois: Organized, 1906 Headquarters, Chicago, Ill. Meets, 
Second Monday. President, James S. Locke, 433 E. Erie St., 
Chicago 11 Secretary, C. M. Burnam, Jr., Room 1605, 6 N. 
Michigan Ave., Chicago 2 


Indiana: Organized, 1943. Headquarters, Indianapolis, Ind. 
Meets, Fourth Friday. President, G. B. Supple, Architects and 
Builders Bidg., Indianapolis. Secretary, T. R. Davis, 1311 N. 
Drexel Ave., Indianapolis 1. 


lowa: Organized, 1940. Headquarters, Des Moines, la. Meets, 
Second Tuesday. President, B. E. Landes, 1603 47th St., Des 
Moines 10. Secretary, C. A. Ww heeler, 511 Fifth Ave., Des Moines. 


Kansas City: Organized, 1917. Headquarters, Kansas City, Mo. 
Meets, First Monday. President, S. L. Furber, 7429 Forest Ave., 
Kansas City 5. Secretary, H. E. Gould, 1800 Baltimore, Kansas 
City 8. 


Manitoba: Orgunized, 1935. Headquarters, Winnipeg, Man. 
Meets, Third Thursday. President, . T. Ball, 324 ain St., 
Winnipeg. Secretary, D. S. Swain, 27 Fawcett Ave., Winnipeg. 


Massachusetts: Organized, 1912. Headquarters, Boston, Mass. 
Meets, Third Tuesday. President, D. M. Archer, 143 Federal St., 
Boston 10. Secretary, A. Ehrenzeller, 23 Parklawn Rd., Boston 32. 


Memphis. Organized, 1944. Headquarters, Memphis, Tenn. 
Meets, First Monday. President, T. J. O’Brien, 1030 Exchange 
Bidg., Memphis. Secretary, A. T. Bevil, 1521 Waverly Ave., 
Memphis 6 


Michigan: Organized 1916. MHeadquarters, Detroit, Mich. 
Meets, First Monday after 10th of month. President, R. F. 
Connell, 1500 United Artists Bldg., Detroit 31. Secretary, A. E. 
Knibb, 100? Maryland Ave., Detroit 30. 


Minnesota: Organized, 1918. ~ ig gH Minneapolis, Minn. 
Meets, First Monday. 1 te my? kK. E. Gorgen, 2120 W. Cedar 
mere as Secretary, O. . Lilja, 5000 16th Ave. S., Minne- 
apolis 7. 


paitontront: Organized, 1936. Hondquarters, Mon 
Third Monday. President, A Madden, 1170 . 

rs Montreal, Que. ecretary, SW. Salter: 910 Neg tay < 
Montreal. P.Q. be 


Nebraska: Organized, 1940. Headouarters, «© 


Meets, Second Tuesday. President, D. E. McCulley, ;'s \f 
St. aha 2. Secretary, D. D. Williams, Rm. Peden 
Bldg., Omaha. _ 

New York: Organized, 1911. Headquarters, New ) > y 
Meets, Third Monday. President, H. J. Ryan, 101 ark Ay. 
New York 17. Searetary, Carl H. Flink, Room 3000, Madieg 


Ave., New York 1 


North Carolina: Organized, 1939. Headquarters, D) 
Meets, Quarterly. President, K. W. Selden, Jr 
Bidg., Charlotte 2. Secretary, E. S. DeW itt, 1211 
Bank Bidg., Charlotte. 


North Texas: Organized, 1938. Headquarters. | 7, 
Meets, Third Monday. President, E. J. Stern, 701 rt Bh 
Dallas 1. Secretary, B. S. Foss, Jr., 401 Magnolia RB) . 


Northern Ohio: Organized, 1916. Headquarters 
Ohio. Meets, Second Monday. President, G. B. }P) 
cuclid Ave., Cleveland 6. Secretary, R. L. Byers, 
Tower, Cleveland 13. 


Oklahoma: Organized, 1935. Headquarters, Oki: 
Okla. Meets, Second Monday. President, Earle W 
& Harvey Sts., Oklahoma City. Secretary, G. T. Do: 
homa Natural Gas Co., Oklahoma City. 


Ontario: Organized, 1922. Headquarters, Toronto, « Mex 
First Monday. Acting President, V. J. Jenkinson, | eter § 


— 2B. Secretary, H. R. Roth, 57 Bloor St... W. To, 
nt. 


Oregon: Organized, 1939. Headquarters, Portland, 
Thursday after First Tuesday. President, F. F. lt: 
S. W. Burlingame Ave., Portland. Secretary, E. R 
N. W. Glisan St., Portland 9. 


Pacific Northwest: Organized, 1928. Headquarters, Sear 
Wash. Meets, Second Tuesday. President, D. ©. Griff) 
Lioyd Bidg., Seattle 1. Secretary, C. W. Finn, 702 Lioyd blag 


Seattle 1. 


Philadelphia: Crganized, 1916. Headquarters, Philadelphia 
Meets, Second Thursday. President, R. D. Touton, Nintt 
Columbia Ave., Philadelphia. Secretary, F. H. Buzzard 
Broad St., Philadelphia 


Pittsburgh: Organized, 1919. Headquarters, Pittsburg) 
Meets, Second Monday. President, L. S. Maehling, 778 Cow 
Club Dr., Pittsburgh 16. Secretary, E. H. Riesmeyer, J: 
Water St., Pittsburgh 22. 


Rocky Mountain: Organized, 1944. Headquarters, De: 
Meets, First Wednesday. President, G. D. Maves, 
St., Denver 7. Secretary, Fred Janssen, 11283 W. T! 
Denver 9. 


St. Louis: Organized, 1918. Headquarters, St. lu 
Meets, First Tuesday. President, W. J. OQonk, 4548 Red | 
St. Louis 15. Secretary, W. A. Russell, 7918 Kings 
Clayton 5, Mo 


South Texas: Organized, 1938. Headquarters, Houstor 
Meets, Third Friday. President, J. A. Walsh, P. O. ! 
Houston. Secretary, D. M. Mills, Gray & Crawford, H 


+ 


Southern California: Organized, 1930. Headquarters 
Angeles, Calif. Meets, Second Wednesday. President, Ma 
Kennedy, 5051 Santa Fe Ave., Los Angeles 11. Secretar) 
Lowe, 3744 Potomac Ave., Los Angeles 16. 


Utah: Organized, 1944. Headquarters, Salt Lake Cit) 
Meets, First Wednesday. President, H. G. Richardsor 
Harvard Ave., Salt Lake City. Secretary, E. V. Grittor 
S. 15th East St., Salt Lake City. 


Washington, D. C.: Organized, 1935. Headquarters, \\ 
ton, D. C. Meets, Second Wednesday. President, W. H. Litt 
616 New York Ave., N. W. Secretary, J. N. Stewart, ' 
Pl., W. W... Washington 15, D. C. 


Western Michigan: Organived. 193! Hearqu 
Rapids, Mich. Meets. Second Monday. President, H 
137 E. Water St, Kalamazoo. Secretary, H. W. W 
Staples Ave., N. W. Kalamazoo 54. 


- a 
r 


_ Western New York: Organized, 1919. Headquarte! —_ 
Y. Meets, Second Monday President, F. A. Moes 

Bt, Buffalo 3. Secretary, E. P. Heckel, Jr., 490 Broad 

falo 4. 


Wisconsin: Organized. 1922. Headquarters, Milwauvee "” 
Meets, Third Monday. President, O. A. Trostel, Roule os 
Thiensville. Secretary, J. R. Vernon, 507 E. Michigan 5 
waukee 2. 
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@ EQUIPMENT 





DEVELOPMENTS @® 


Oe eee 


For your convenience in obtaining more information about 
sny of this equipment, see coupon on this page. Add the 
new products and companies listed here to your Directory 
ection which you received in your January 1946 Heating, 
Piping & Air Conditioning and thus keep your records of 
eources of supply up to date throughout the year. Single 
asterisk indicates equipment not listed in Directory Section; 
double asterisk equipment and manufacturer not listed. 


Electrostatic Dust Precipitator 

No. 3086**—Now in production at the Industrial 
Electronics Div., Raytheon Mfg. Co., Waltham 54, 
Mass., is a new electrostatic dust precipitator. 

The rectifier converts 110 volt a-c power supply to 
12,000 volts d-e for ionization and to 6000 volts d-c for 
precipitation. The ionizer places a positive charge on 
dust laden particles which are carried by the air 
stream to the collector where the positively charged 
particles precipitate on to negatively charged plates. 
Since the power unit or rectifier, the ionizer, and the 
collector cell are each available in t.vo sizes, various 
combinations of sizes and numbers of component 
parts provide a wide range of capacities up to 144,000 
cfm. 





According to the manufacturer, these units, which 
are designed to remove dust, smoke, pollen, oil mist, 
and other contaminating particles, will remove 90 per 
cent or more of all air borne dirt when installed in 
duct systems of industrial air circulating and air con- 
ditioning systems. 

Two package units, which include the blower, are 
available for smaller installations. One of these units 
is designed to handle 1200 cfm and the other is rated 
at 1800 cfm. 


Bellows Type Differential 
Flow Meter 

No. 3087—The Bristol Co., P. O. Box 1790, Water- 
bury 91, Conn., has announced the addition of a bel- 
lows, differential flow meter to its line of mercury 
manometer flow meters. 

The new instrument will be made as a mechanical 
flow meter, as an electric flow meter, and as a pneu- 
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matic, transmission flow meter in a line of recording, 
indicating, integrating, and automatic controlling 
models. 

The meter body, operating on a new principle, re- 
quires no mercury in its operation. A unique method 
of transmitting bellows motion to the pen arm is em- 
ployed, and the meter body shaft is isolated from the 
measured fluid. 


Sturtevant Reorganization 
Announced by Westinghouse 

No. 3088 — The manufacturing and engineering 
facilities of the B. F. Sturtevant Co., purchased by 
Westinghouse Electric Corp. in September 1945, are 
being integrated with the facilities of the latter com- 
pany’s air conditioning division which has been trans- 
ferred from Jersey City, N. J., to the Sturtevant main 
plant at Hyde Park, Boston. 

Ellis L. Spray, Westinghouse vice-president in 
charge of the elevator and air conditioning divisions 
of the corporation at Jersey City, has been elected 
executive vice-president of the new organization, 
which is known as the B. F. Sturtevant Co., Div. of 
Westinghouse Electric Corp. 

G. C. Derry, formerly vice-president of the Sturte- 
vant Co., has been elected vice-president and general 
manager. E. B. Williams, formerly vice-president of 
the Sturtevant Co., continues in that office with re- 
sponsibility for continued development of the power 
and marine activities of the new subsidiary. 

In addition to air conditioning the new subsidiary 
will carry on the Sturtevant business in forced and 
induced draft blowers for power plants, marine appli- 
cations of fans and blowers, helical flow turbines. 
multiple air washers, speed heaters, factory heaters, 
dust collectors, railway air conditioning, and general 
industrial air handling equipment. 

Other manufacturing and assembly activities will 
be continued at former Sturtevant plants at Camden, 
N. J., La Salle, Ill., Berkeley, Calif., and Galt, Ontario. 
The 42 offices of the Sturtevant Co. will be retained 
and coordinated with Westinghouse distribution 
points and personnel. 

[Continued on p. 172] 
wooo - - - - - - - -- --------- 
| Heating, Piping & Air Conditioning, 
| 6 N. Michigan Ave., Cheago 2, Ill. 


! Please ask the manufacturers to send me more informa- 
! tion about the equipment mentioned under the following 


| reference numbers in Equipment Developments and Re- 

| cent Trade Literature. 

| (Circle each number in which you are interested) 

! tOR6 2087 ORR t0R8 Ovo 3691 92 3093 2094 204 

; 3098 8087 2098 r099 100 2101 2102 2102 1104 210 

| 3106 

j 113 6114 6115 6116 6117 H1TS 6119 6120 6121 612 

j 612 6124 6125 6126 6127 6128 6129 6130 6131 61 

$6133 6134 6135 6136 6137 6188 6139 6140 14 G14 

I sas 6144 6145 6146 6147 6148 6149 

S NGMO. occ vaveccccsscesecoan SR 

PCOMPORY once ci esaesccesenss 

SD 5 Vie'wdncy aevasavache ae 

ee oe ee Et er I ae cate 
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Protect Your =. 
doling Suriace 
against freezing! 


























Nesbitt Water Surface 


Pitched in the Casing - Exclusive Drain Feature 


Gwe A THOUGHT to your cooling surface for this summer and prevent costly 
freeze-ups next winter! Continuous tube, or “serpentine” surface is good. tis 
compact and it eliminates expensive field manifolding. But unless some easy 
means of drainage is provided, the trapped water may freeze and burst the 
tubes in cold weather. ‘“Self-draining” surface that presumes a perfectly level 
installation is only a wishful thought. The real answer is the new Nesbitt Water 
Surface that is pitched within its casing and has the exclusive Nesbitt Drain 
Feature. This permits complete drainage through the inlet, outlet and drain 
headers. These important Nesbitt features may save you many dollars and 
headaches. Investigate. Send for Publication 246. 


NESBITT “ccotinc, SURFACES 


X marks the spot of protection — Made by John J. Nesbitt. Inc., State Road and Rhawn Street. Philadelphia 36. Po 
the exclusive Nesbitt Drain Feature. Sold by Leading Manufacturers of Fan System Apparatus 
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Eight Tmfprovements 
make STRONG 70 Series Traps 





Better than Ever! 


Look at these new features: 


j Renewable seat replacing pressed-in 

design ; 

2 Anum-Metl* valve and seat with 
new scientifically designed Hi-Cap* 
(patent applied for) orifice . . . up to 
25% greater capacity; 

Oversize inlet and outlet ports— 
increased flow capacity; 

Relocated inlet and outlet connec- 
tions—avoids backflow on light loads; 


Drain connection added—available 
for bottom inlet; 


& One-piece, deep-drawn, stainless 
bucket—no welds; 


7 Larger gasket area—means positive 
seal; 


New, improved, stainless, high-ratio 
leverage. 


Plus Adaptability to older models with 
change-over assembly including 


New 70 Series Strong Trap, No. 170 


In improving the 70 Series trap, Strong has remembered the thousands 
of older style 70 Series traps still in service after many years. Each 
improvement bears the “proof in service’ label, so Strong quality 
remains uniformly high. Service continues to be available on all Strong 
traps, and they can be completely modernized to include the improve- 
ments listed above. 

With a complete line of Strong open and inverted bucket traps at 
their disposal, Strong engineers can specify exactly the right type of 
trap for your particular application. For full details, write for the 
new Strong Catalog No. 67. 


STRONG, CARLISLE & HAMMOND COMPANY, Cleveland 13, Ohio 


*Registered Trade Mark 
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| STEAM SPECIALTIES 
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This One 


Dower loon, 
Does All-- 


A Black & Decker Portable Elec- 
tric Sander drives many attach- 
ments . . . does many fabrication 
and installation jobs . .. on all types 
of heating, piping and air condi- 
tioning work. Available attach- 
ments include: 

WIRE CUP BRUSHES for removing rust, old 


paint, scale, light weld spatter, oxidation, 
grease or tar. 

ABRASIVE DISCS in 19 different grains, for 
sanding and smoothing any surface. 


GRINDING WHEELS for smoothing welds 
and castings, surfacing concrete, stone or 
tile. 

ROTARY PLANER HEADS for shaping and 
semi-finishing lumber—jobs formerly done 
with jack plane and adz. 

Order now fsom your Black & 
Decker Distributor, or write to: 
The Black & Decker Mfg. Co., 
628 Penna. Ave., Towson 4, Md. 


Cp 


WIRE BRUSHES 
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| be accidentally broken while the valves are ope: 















































[Continued from p. 163] 
Packless Valve Gage Set 


No. 3089*—Henry Valve Co., 3260 W. Grad A), 
Chicago 51, Ill., has announced the developm ni o;. 
new gage glass set featuring the compan,’s 4, 
phragm packless valves. 

The new set is recommended for installat; 
cumulators, liquid 
receivers, oil reser- 
voirs, etc., and is 
said to be particu- 
larly useful for in- 
stallations in which 
there is surging or 
splashing within the vessel. If the glass tubi 


safety ball check in each valve operates to keep ¢ 
liquid from escaping and to maintain pressure ; 
vessel. Additional safety is afforded by ' 
metal guard which protects the tubing while providin 
a clear view of the liquid column. 
Forged brass valve bodies and fittings wit 

mpt screw ends are used. Tubing is rated at 500 »; 
(cold) for lengths up to 10 in.; 420 psi, 11-20 in.; 3 
psi, 21-24 in. Horizontal valve outlets are 15 in. centey 
to center standard, and the standard tubing length 
12 in. Other lengths may be had on special order 


Portable Gasoline 
Engine Driven Welder 


No. 3090—A new portable welder, the “Shield-Ar 
Jr.,” of the gasoline engine-driven type is offered by 
the Lincoln Electric Co., 12818 Coit Rd. Cleve 
land 1, Ohio. 

According to the manufacturer, this welder is 
signed “to bring to 
the welding indus- 
try for the first 
time a very inex- 
pensive, complete, 
light weight, port- 
able welder for the 
price normally paid 
for the welding 
generator alone.” It 
is said to be of par- 
ticular value for 
applications where 
electric power is not readily available such as farm 
oil and gas fields, construction work, etc. This 
amp unit measures 24x48x30 in. and weighs 60! | 
Provision is made on the output pane! for thr 
ranges of output current, continuous adjustme! 
within these ranges being obtained by a simple spe 
control. In addition, the speed of the air cooled @ 
gine determines the welding current which !s °® 
trolled by adjusting the engine rpm between a ma 
mum of 2100 and 1500. 


Temperature Control 
For Buildings 


No. 3091**—The “Weather-Man,” which is act 
by outside temperatures and is designed to control 
heating of buildings, has been developed by ' 
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No. 3 in a series of 
National Heat Extractor Boilers 


Typical of their engineering quality is the ability of National Heat 
Extractor boilers to deliver maximum heating comfort with a 
minimum of fuel. Comparable in performance when fired by coal, 
gas or fuel oil, National Heat Extractors are easily converted from 
one fuel to another. 











The No. 3 Series Heat Extractor boiler illustrated is especially 
adaptable to large homes or commercial installations. Remember 
too—there’s an NRC heating product to fit every building need! 


The NATIONAL RADIATOR Company 


JOHNSTOWN PEN N 3:34.¥ 2 oe 
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You get perfect 








easily with this 


Self-contained Semi-automatic 


RizFaIb 
No. 65R Threader 







@ This modern threader is always 
ready to cut perfect threads on 1”, 
14", 1%" or 2” pipe. One set of 
chasers that stay in the die stock 
adjust to size in 10 seconds—work- It stands up band- 
holder sets instantly, no bushings. “ %” * 4" 


Precision-made in all 23 of its rugged steel-and- 
malleable parts, it gives you micrometer perfect 
threads with least possible effort — and quickly. 
To cut smooth threads more easily — ask your Sup- 
ply House for the efficient miummip No. 65R. 


WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL COMPANY ~ ELYRIA, OHIO, U.S.A. 
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Weather Controls Div., Automatic Devices Co. 53 y 
Jackson Blvd., Chicago 4, IIl. 

The time at which heating starts in the ning 
and the time at 
which it is shut 
down at night are 
automatically 
changed as the 
weather becomes 
warmer or colder. 
During the day, 
building tempera- 
tures are controlled 
by providing inter- 
mittent heating pe- 
riods at regularly 
spaced intervals 
with the length of 
the heating periods being varied in accordance wit) 
changes in outside temperature. All heating s 
when the outdoor temperature is above 65 F. 

The manufacturer states that the device is as simp) 
to install as the common day-night switch, that ; 





‘combines the functions of several instruments jin 0; 


unit, and provides the advantages of outside cont; 
at relatively low cost. This device may be used} 
operate any gas or oil burner, stoker, circulati 
pump, fan, motor valve, or zone valve. 


City Bus Air Conditioned 


No. 3092—The Carrier Corp., 302 S. Geddes St. 
Syracuse 1, N. Y., has announced that the world’s first 
air conditioned city bus has been enthusiastically ap. 
proved by passengers in San Antonio, Tex. 

To maintain the comfort of 36 passengers in this 
bus, built by ACF-Brill, the system distributes cooled 
filtered, and dehumidified air by means of a perforated 
duct in the ceiling. Outside air is drawn into th 
system to provide proper ventilation. 

In response to the praise given this gasoline drive 
bus, the San Antonio Transit Co. has ordered 50 more 
for delivery early this summer. 


Mixer for Air and 
Low Pressure Gas 


No. 3093—Production of the “Flomixer,” a new) 
designed constant ratio mixer for low pressure ai 
and gas, has been announced by the Bryant Heater 
Co., 17825 St. Clair Ave., Cleveland 10, Ohio. 

First in a series of new gas combustion elements 
for use in industrial process equipment, the device 
utilizes the energy.of a stream of air at pressures 
to 3 lb to entrain a combustible gas and to deliver the 
mixture at relatively high pressure to the burne! 





BRESSURE CONVERS Or 
Cromer 4 wSeaT Tf 635 ougTS a 


Available in pipe sizes from % to 4 in., this ventut 
type mixer is said to provide an efficiency almost 
50 per cent greater than that of presently availabl 
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“STOP” to Solids- 


“G0” to Fluids 


A BETTER Strainer to “police your pipelines” 
+ FIRST— The Screen, a high-grade woven Monel 
S. 3 wire basket that catches solids—lets conden- 
sate, oil or other fluids flow freely. 
* SECOND— Finish. Cadmium plated for protec- 
this tion against corrosion and for better appearance. 
le *THIRD—Easily Cleaned. Blow-off bushing 
made for easy removal. Bushing and screen 
come out together. Screen automatically aligns 
on reassembly. 
“i «THOUSANDS IN SERVICE—Sold by over 
| 100 Mill Supply Houses. > 
6 sizes from 4“ to 2” for pressures up to 600 
lb. Reasonably priced. See your supply house 
or write for Bulletin S-201. 


YARNALL-WARING COMPANY 
107 MERMAID AVENUE - PHILADELPHIA 18, PA. 






















YAR WAY STRAINERS 


eating, 
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This famous 


RIFLAID 


gives you most pipe 
wrench for your 


money eee i'~ 


oO > oe 






Se ERY Sr a 


5 








7 













Only RUGERID offers you 


this money-saving guarantee 


ee 


If this Housing ever 
Breaks or Distorts we 
will replace it Free 








® You get a powerful I-beam 
handle so comfortable you can 
give it all the pull you've got 
— barehanded. Precision-cut 
alloy jaws take-hold and let-go 
instantly — full-floating hook- rT” 
jaw has handy pipe scale, heel- 

jaw is replaceable. Adjusting mmm End Wrench for 
nut won’t bind, spins freely in ?** ™ coils, against flat 
all sizes. And the guaranteed me ane 
housing means long experise-free service — most for 
your money. Buy ritearp at your Supply House. 


WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL COMPANY - ELYRIA, OHIO, U.S.A. J 
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equipment because of improved design of te, 
contours and proportions. An air supply of | noes 
| sure is said to produce a mixture pressure 

water with natural gas and 11% in. with pn 
tured gas. The device is suitable for any ty) 
from 550 to 3200 Btu, and according to the | ; 
turer, will maintain accurate gas-air ratio. at , 
rates of flow providing zero pressure gas is « ipplie 


Protective Coating for 
Corrosion Problems 


No. 3094**—“Cotoid,” which is based on a synthe) 
resin formula and which has beerPdeveloped by the 
Lithgow Corp., 333 W. 40th PL, Chicago 9. II), ;, 
| offered as a protective coating for corrosion problem 


The application of this material by spra 
ping, flowing, or roller coating is said to 
tough, hard, elastic finish, which, after air . 
tasteless and odorless. Resistant to the cor: 
tion of acids, alkalis, chlorides, oils, brin 
gasoline, and alcohol solutions, it is said to be pra 
ticable for protecting walls and wood or stee! stry:. 
tural work in such industries as food proces 
plants, wineries, bréweries, and paper mills. |t 
also be used for coating inside and outside surfaca 
of concrete, steel, or wooden tanks. It will! withsta: 
/a maximum air or vapor temperature of 220 F a 
maximum submerged temperature of approximate 
150 F. According to the manufacturer, it wil! no 
crack under temperatures as low as —20 F. While 
application by spraying is recommended, a specia 
coating material is available for baking-on processes 


Process Tank for 
Heating Compounds 


No. 3095—A gas fired, electrically controlled pro 
duction tank for heating, melting, and pouring batter 
transformer, capacitor, and resistor compounds ha 
been, announced by the Aeroil Products Co., Park 
Ave. at 57th St., West New York, N. J. 


This “Model 22TGT” unit is heated from the insit 
by means of a re- 
movable immersion 
'tube system which 
is said to provide 
saving of 50 per 
cent in time, labor, 
and fuel. While the 
tank is gas fired, it 
is equipped with an 
electrically oper- 
ated thermostat 
(temperature range 
from 100 to 550 F), 
a dial thermometer, 
and a safety pilot. 
Each of the two outlet valves is independently hea’ 
with the flame being directed on the spout open 
This, together with expanded metal strainers !05'@ 
the tank, is said to provide proper temperature 
throughout and to prevent freeze-ups and cloggilé 
The liquid capacity of this model is 10 gal, but ote 
sizes will soon be in production. 
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The lighter weight of the new Airtherm Direct Fired Warm 
Air Heater means less structural work in installation, result- 
ing in a saving in original installation costs. This lighter 
weight is particularly advantageous in installations calling 
for either vertical or horizontal wall or ceiling mounting. 


The low internal resistance through this new heater 
requires a minimum of motor horsepower, per B.T.U. out- 
put, reflecting a saving in power costs to the user. 


Write for bulletin 801 describing the new Airtherm Heater 
in detail. 


AIRTHERM 


MANUFACTURING COMPANY 









711 S. Spring Ave., St. Louis 10, Mo. 










































WELDED All-Steel Worm—All Sizes—All Pitches 


% Crown’s complete line of all-steel Coal Feed Screws meets coal will flow freely and easily through the flights. Be- 


docod for bath = and scree a, Pro- cause it is all-steel with continuous weld, the Crown Coal 

or omestic and industrial stokers. Urown . , , 
ews are available with right or left hand screws, in all eed Screw guarantees long, continuous operation with 
sizes and pitches, tapered or straight, and in combina- full customer satisfaction. Crown is in a position to 
tions of pitches. Uniformly smooth surfaces insure that make prompt delivery on all sizes. 


In ordering give complete specifications on sise and design. 


CROWN IRON WORKS COMPANY 


_1202 Tyler St., N. E. Since 1878 Minneapolis, Minn. 
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. . » Defies Georgia's 
Summer Heat for Cus- 
tomers of Large Macon 
STORE* .. . With A-P 
VALVES Controlling 
the Cooling System. 


TEN YEARS of highly 
dependable service in 
controlling the cooling 
system of a leading chain 
store in Macon, Georgia, 
is credited to A-P Re- 
frigeration Valves by 
Macon’s Brown-Starr Electric Co. who services the 
installation. 


Mr. H. L. Brown of Brown-Storr Electric 
Co., Macon, inspects store cooling system. 


Writes BROWN-STARR'S Mr. H. L. Brown: 
“The job shown in the picture is the installation at a 
large store here in Macon. I have used A-P Valves on 
this job to control the cooling system for the last ten 
years. In the fifteen years I have been using A-P Valves, 
I have always found them to be very satisfactory.” 


Because they afford a wide range of adaptability, every 
standard A-P Refrigerant Valve can be used on Air Con- 
ditioning, Commercial Temperature, and Low Tempera- 
ture installations without need for special attachments 
or for changing valves. This permits the use of one 
standard A-P Valve to fit a wide variety of applications. 






*Nome on request. 


A-P Model 215 Ther- 
mostatic Expansion 
Valve. Capacity—up to 
16.1 tons Freon and 32.1 
tons Methyl Chloride. 


AUTOMATIC PRODUCS 
COMPANY 


2460 N. 32nd St., Milwaukee 10, Wis. 


(fp) DEPENDABLE 
Refrigerant Values 


Stocked and Sold by Good Refrigeration Jobbers Everywhere. 


Recommended and Installed by Leading Refrigeration Service Engineers. 
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New Developments in 
Electronic Controls 


No. 3096—Brown Instrument Co., Div. of Min 


ea 
_ lis-Honeywell Regulator Co., 4534 Wayne Ave., Phi 
delphia 44, Pa., has announced a series of new eve. 
opments in the company’s line of industrial ele: (roni, 
control instruments. 

The developments include a front-set mercyny 
switch type control for circular chart electro: ic Be. 
tentiometers, a back-set mercury type auxiliary -wite) 

for both circular and strip chart electronic potey. 
tiometers, thermocouple and component failure pro. 
| tection for both electronic models, externa! char 





drives, and omission of internal power switch« 

According to the manufacturer, these will 
the uses to which electronic control instrumentatio, 
can be put, particularly in obtaining higher  ualit, 
control through continuous balance rather than inter. 
mittent action, and will result in economies an 
speedier output. The new instruments, parts, and 
accessories include many variations for a specifi 
dustry or process. 


xtend 


Tap Extractors 
For Pipe Taps 

No. 3097**—Ten new pipe tap extractors have been 
added as stock sizes by the Walton Co., 94 Allyn Si. 
Hartford 3, Conn. 


broken pipe-threading 


| taps, 


these devices are 


Designed for accurate, quick, and ready removal o/ 
similar to the company’s 
line of extractors for 


hand and machine screw 


taps. Extractors for both regular and interrupted 
thread styles, sizes 4, to 1 in. are now available. 


Flow Indicator 


No. 3098—The “Flo-Gage” for indicating the rate 
of flow of water, steam, or air has been announced by 
Builders-Providence, Inc., Div. of Builders Iron Foun- 
dry, Providence, R. I. 

Used in conjunction with orifices, venturi tubes, o 
insert nozzles, this 
_ unit indicates pres- 
'sure differentials in) roe tes, 

terms of rate of flow, |. _ ams 
While standard dial y 
scales indicate rate of 
flow from 0 to 100 per 
cent, special dials, 
| with direct reading 
scales, are available 
| for such units as gal- 
| lons per minute, cubic 
| feet per hour, etc. It 
may also be used for 
| indicating liquid level or for measuring pressure dif- 
| ferentials of 30, 60, 100, and 200 in. of water. 

The gage mechanism is enclosed in a semi-steel 
chamber having a thick, pre-stressed window designed 
for an operating pressure of 500 psi and tested to 
withstand 2000 psi. This chamber is filled with a 

| neutral transparent fluid. The high pressure Jine 
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BYNCROMATIC 


Waiiteins LEADERSHIP 


with a complete and 
wf. outstanding line of 
MY Modern Steel Furnaces 


“ll COAL — OIL and 
ns NEW GAS > > » » 


Write Your Nearest Jobber 
or Write Us Direct 


cf) =SYNCROMATIC CORPORATION 






















a reves ‘_O 70,000 to 250,000 B.T.U 
Milwaukee and 5110 N. 35th Street . ‘ sow 
Watertown, Wis. Milwaukee, Wisconsin Gravity or Forced Air 


— COAL — OIL — GAS — 









EXTREMELY ACCURATE REGULATION 


. - « EXTREMELY COMPACT IN SIZE 
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A fraction turn of the handwheel—and you can control exactly the 
pressure of steam passing through this very compact K & M Reducing 






Valve. Model 481 is widely used for difficult reduction service in indus- 






trial processes —and as a primary valve in double reduction installations. 
Self-contained . . . made in bronze . . . available in valve sizes of 1/,” to 
2”—with 554” the maximum overall measurement, face to face! Yet it 






accurately controls inlet pressures up to 250 lbs. . . . maintaining constant 
reduced pressures of 2 lbs. to 80% of the inlet. If you have a tough 
pressure reduction problem, perhaps K & M #481 is the answer. Our 
Engineering Department invites your inquiries. 

Write for Catalog 66-C 


KIELEY & MUELLER, inc. 


MANUFACTURERS OF PRESSURE AND LEVEL CONTROLS 
2015 43rd ST., NORTH BERGEN, N. J. 
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Awarded our employees for outstanding production achievement. | M ° 


ine i 






Heating, Piping & Air Conditioning, April 1946 















p third degree we're getting for our 
oldest plumbing items is really “something” 
(though not exactly like the picture, of, course). 
Plenty uncomfortable, yet kind of flattering, too. 

But here’s the point... 

We're anxious to produce the Gate and 
Radiator Valves we took over just before the war 
(former Eureka line). But with reconversion of 
our first few plumbing items taking our whole 
capacity—and still nowhere near enough—you can 
see why those items still have to be allotted... 
and also why we can’t start our new Gate and 
Radiator Valves right now. 

We're as anxious as you are to catch up with 
customers’ needs... good service... prompt de- 
livery. And, of course, you can count on the famous 

Eureka Gate and Radiator 
Valves on that basis as soon as 







possible. We still can’t say ex- 
actly when. But just as soon as 
some of the heat is off of 
us, we can help you turn 
it on for your customers, 


The Schaille Company 
CINCINNATI 4, OHIO 








from the primary element, or differential pr {y.¢, 
leads to the operating bellows and the low p gy, 
line leads to the inside of the chamber hous , 4, 
entire gage. 


Flux Coated Bronze Welding Rod 


No. 3099—A new flux-coated bronze welding 04 fo, 
use with the oxyacetylene flame has been de elope, 
by the Linde Air Products Co., 30 E. 42nd S: , Noy 
York 17, N. Y. 


Known as “Oxweld No. 25M Flux-Coated &rop, 
Rod,” this new product is said to speed up the welding 
operation and to facilitate the production of u niforp 
‘welds of high quality. Since the flux melts . ntiny- 
ously into the weld, the operator can give his entip 
attention to depositing the rod metal and to contro). 


ling the molten puddle. 

When the rod is made, it is precoated with “Bray, 
Flux” in proportion to its size. The coating, which 
consists of a nonactive binder and which is said » 
be weatherproof, adheres firmly to the rod. A: nding 
to the manufacturer, the rod can be heated and ben 
without destroying this coating. 





Totally Enclosed Electric Motor 


No. 3100—A new totally enclosed, fan-cooled motor. 

_ designed for use in extremely dusty, dirty, and cor. 

rosive atmospheres, has been announced by (eneral 
_ Electric Co., Schenectady, N. Y. 

This new addition to the company’s line of “Tri- 
Clad” motors is avail- 
able in standard explo- 
sion proof and dust 
explosion proof types 
from 1 to 1000 hp. Ac- 
cording to the manu- 
facturer, this motor j 
can be used where iron 
dust and metal filing 
are in the air and in 
class 1 groups C and D 
and class 2 groups E, F, 
and G hazardous loca- 
tions. Because of compact construction, it is said t 
be suitable for machine tool applications where the 
motor must be part of the driven machine. 


Accounting System for 
Contractors and Builders 


No. 3101**—An accounting system which combine 
the job record, payroll, cost information, and tax dal 
with the accounting records has been designed {0 
the use of contractors and builders by Tallman, Rob 
bins & Co., Dept. 4, 314 W. Superior St., Chicago 10, Ill 


Noteworthy features of the system include (1) the 
| use of building terms and items in the forms them: 
selves as well as in the instructions, (2) the inclusion 


of a “Job Memoranda” for jotting down importa 
data for use in figuring future jobs, (3) a means of 
ready comparison of the actual costs with the est 
_ mated costs for each job, (4) adaptability for use 
the small operator who keeps his own books or by th 
| larger operator who desires a complete double ent 
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AIR CONDITIONING 


All over America ~ 
leading insulation 
contractors install 


Silenced 
by KORFUND 


Ap ACENT to a 


broadcasting studio on 
the eighth floor of a 
New York building, 
this 2-cylinder, 2,050 


lb. compressor unit 
































with speed of 650 
RPM, 10 HP motor at 
1.700 RPM, is installed 
on 1,800 lb. concrete 
slab, and side-mounted 
on four Korfund LK/D 
Vibro-Isolators with 
Elasto-Rib pads. These 
support the entire unit Mechanic for Robert A. Keas- 


P " ° . bey \Compony, New York 
with no disturbing vi- City, inatolling ice water thick- 





ness Novoid Cork Pipe Cover- 
ing on 12” lines of air condi- 
mission. tioning system for Abraham 
& Strovs, Brooklyn, N. Y., 
nationally known department 
store. The A&S store is shown 


VERYONE knows that broadcasting studios @s it will appear when new 


addition is completed. 


bration or noise trans- 





have to be quiet. And since most broadecast- 
ing studios today are air-conditioned, Korfund 
YOU CAN NOW GET Novoid Cork Pipe Cov- 
ering promptly through America’s outstand- 
: ; ing insulation contractors. In New York, the 
vibration and sound control with especially de- Novoid distributor is the Robert A. Keasbey 
signed Vibro-Isolator Units. Company, one of the oldest and most widely 

experienced firms in the business. 


Vibration Control must keep air conditioning 
noises off the air. Korfund meets this test of 


Whet air conditioning is in a restaurant, i ee 
iether your air conditioning is in a restauran Novoid Covering is the moulded rigid insu- 


department store, hospital or theater, one of its * lation that efficiently reduces your cost of re- 
benefits is quiet operation. Korfund Vibration frigeration. It snugly hugs pipes and fittings of 
Control is the answer to air conditioning oper- every size and shape, does not sag, does not 
nes ating disturbance. Contact Korfund today for a absorb moisture or odors, and is long-lasting. 


_ For complete facts about Novoid Pipe Cov- 
ering, Corkboard, and sundries especially de- 
veloped to make low temperature insulations 
most efficient, write to Cork Import Corpora- 


ala 
for 
‘ob- 
Il 


discussion of your vibration and noise transmis- 





sion problem. No obligation, of course. 







KORFUND 
: VIBRATION NOVOID INSULATION 








try THE KORFUND MPANY Inc... a8 , N AN ‘ ; = CORKBOARD 





PIPE COVERING 
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KNOWN and USED THE WORLD AROUND 








Aldrich Oil Burners and Burner- 
Boiler Units were standard equipment 
in United States Insular Bases the 
world around. That's proof of un- 
matched efficiency, performance . . . 
All during the wat, Aldrich Co. 
worked night and day at their regular job—producing 
extra-value burners and burner-boiler units . Post 
war improvements are fects—not promises—in Aldrich 
equipment. 





HEAT-PAK Burners Models 
AX and BX 
Embodying famous Aldrich fea- 
tures, HEAT-PAK Model AX 
(.75 to 5.00 G. P. H.) and Model 
BX (4.00 to 9.00 G. P. H.) are 
being produced as fast as mate- 
rials become available . . . Pro- 
duction of famous HEAT-PAK 
Burner-Boiler Units and oil-fired 
Water Heaters is limited only by 

manpower and materials. 


4 


C O.M BA. 8779 
WYOMING, ILLINOIS 
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| system (the latter merely includes a separate dger 
_and journal), (5) the incorporation of a per. tage 
system for the determination of overhead ani othe, 
indirect expenses, and (6) compliance with a! nter. 
nal revenue requirements. 


Heavy Duty Relay 

No. 3102—“Bulletin 130 Relays,” designed fo: heavy 
_duty industrial and electronic applications s.ch as 
light contactor duty, control of single phase motors, 
and other remote or automatic control purpos:s, ar, 
offered by Ward Leonard Electric Co., Mt. \ ernon, 
a ie 

Moulded phenolic base§, accessible front con necte; 
terminals, corro- 
sion resistant finish 
on all metal parts, 
silver relay  con- 
tacts, and mechani- 
cal interlocks for 
reversing service 
are among the fea- 
tures included. Con- 
tact arrangements 
are available from 
one to four poles, 
normally open or 
/normally closed, 
‘single or double 
throw. Operating 
| voltages for direct 
| current are from 6 
| to 230 volts and for 
| alternating current from 6 to 440 volts. Contact ratings 
|for d-c current are 25 amp, 0-24 volts; 3 amp, 25-125 
| volts; 1 amp, 125-300 volts. For 60 cycle a-c circuits 
‘the ratings are 25 amp, 0-250 volts; 15 amp, 251-440 
| volts. 





Positive Displacement Pumps 


No. 3103**—“Flow-Master” pumps of the positive 
_displacement type for handling light, volatile, o 
heavy, viscous fluids have been developed by the 
Marco Co., Inc., Wilmington 50, Del. 

Developed some years ago for handling materials 
varying widely in density and viscosity, in connection 
with the company’s line of homogenizing equipment 
these pumps are now offered as separate units. At 
cording to the manufacturer, noteworthy features |- 
clude (1) the ability to transfer, meter, or proportio! 
when equipped with suitable speed reducers, (2) pre 
vision for automatic control of normal wear to main- 
tain volumetric efficiency even when head pressure 's 
increased, (3) long pump life together with a mini 
mum in maintenance and renewal costs due to the 
use of hydraulically balanced rotors, (4) shaft seals 
of the single gland type housed in stainless steel 
armor which do not require adjusting, and (5) the 
ability to maintain a high vacuum. 

These precision pumps are available in stainless 
steel or other stainless metal. Rotors and shafts are 
of special hardened stainless alloys and roller bear 
| ings run continuously in an oil bath. Four sizes art 
| available in capacities ranging from 5 to over 400 gph 
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REDUCTION GEAR 
DRIVE SHAFT 














eru“ur Py = 
Above: “VULCAN”. Vulean™, the origi- 


t sizes for pipe 1/8 
to 8 inches. 

At right: “VULCAN 4 is made entirely of 
SUPERIOR", with 

reversible jaws and Hi tough, wrought steel 
tdjusting handle on 

top. 2 clase for pipe --- mo cast parts what- 
1/8 to 4-1/2 imches. 


nal chain pipe vise, 


ever. The dropforged 
jaws are of saw-tempered steel for file sharpen- 
ing ... chains are of the same high quality as 
Williams’ “Vulcan” Tongs. Fully guaranteed, 
: and sold by Industrial, Plumbing and Oil Field 
A feature — reason for low maintenance : 
in L-H Induced Draft Towers. Distributors everywhere. 


Case records show 4-figure savings in J. H. WILLIAMS & CO., BUFFALO 7, N. Y. 


many multi-cell installations. 


Plus low pump and power cost from L-H 
open flume and gravity type operations... 
bed-rock low-cost operation for you. 


Write for Catalog 440-A. 


ll Lilie - Hoffa “Au 


OOLING TOWERS, INC 
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Combination Strainer, Filter and 
Drier for Mobile Refrigeration 


No. 3104—Henry Valve Co., 3260 W. Grand Ave., 
Chicago 51, Ill, has announced the development of a 
combination strainer, filter, and drier designed espe- 
cially for mobile refrigeration installations. 

The new unit is designed to withstand the vibration 
and abuse encountered in rail- 
road and truck installations. 
The dehydrator may be re- 
newed with a factory-sealed 
dehydrant cartridge which has 
an inlet dispersion tube to 
prevent channeling of refrig- 
erant through the drying 
agent. The filter is locked on 
the dehydrant cartridge by a 
snap ring, and the assembly is 
securely held in place by a 
compressed spring. 

Specifications are: screen 
area, 136 sq in., volume of de- 
hydrant, 50 cu in., size of 
tubing connections, % and %%4 
in., shell diameter, 34, in. It is recommended for use 
with systems up to and including 5 hp, and is shipped 
with inlet and outlet ports sealed with soft-soldered 
caps to protect interior of unit from moisture and dirt. 
Drier cartridges are packed in moistureproof contain- 
ers when shipped separately. Standard drying agent 
is silica gel; other dehydrants are furnished on spe- 
cial order. 


PRECISION 


SUPER-SENSITIVE INSTRUMENTS 
ASSURE BAKER PRECISION.... 


In the Baker laboratory, where designs become machines, 
the most modern and scientific equipment is used. 
Electronic balancing equipment — the Vibrascope and the 
Vibrameter eliminate vibration caused by inaccuracies as 
little as 1/10,000 of an inch. The Stetho- 
scope is used to magnify and locate any 














noises below normal ear level. Thus, we 
safeguard Baker reputation — and as- 
sure the long life and dependable per- 
formance of Baker Machines. 





Stainless Steel Arc ° 
Welding Electrodes 


No. 3105—Two improved electrodes for shielc 4 a, 
welding of stainless steel have been announced th, 
Lincoln Electric Co., 12818 Coit Rd., Cleveland | Ohi, 

“Stainweld A7,” which was discontinued duri ¢ th, 
war, has been improved and is now being me ufa. 
tured. It is recommended for use with stainless -tee|, 
AISI 304 and 308. It is said to produce a smoo'} ang 
steady arc with easy slag removal and is suit.d fo, 
operation on d-c or the higher voltage type a-c weld. 
ing units. 

“Stainweld A7-Cb” is columbium stabilized aid ha; 

operating characteristics similar to the foregoing 
electrode. It is recommended for use with stabilize, 
18-8 stainless steels, AISI 321 and 347. Both of thes 
shielded arc electrodes are recommended by the many. 
facturer for weld-surfacing where an austenitic sur 
face of medium hardness and good corrosion resis 
tance is required. 


Radiant Heating 
Company Formed 

No. 3106—Charles Ellaby of Ellaby, Rixmann, and 
Turner, engineers and architects, 320 N. 4th St., &. 
Louis 2, Mo., has announced the formation of the Ra- 
diant Panel Corp., which is located at the same ad. 
dress. 

The firm is offering individually designed radiant 
heating and cooling systems and is prepared to fur. 
nish complete plans for any installation. 









ICE MACHINE CO., INC. OMAHA 
MANUFACTURERS OF REFRIGERATION AND 
AIR CONDITIONING EQUIPMENT SINCE 1905 
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:f3-WAY GUARANTEE 


hio, 


«f) Hydrovac 


1 Not one, not two, but three guarantees 
: highlight the quality and performance 
of Hydrovac units. 


has |. 3-year wear-proof guarantee. 

ing 2. Guarantee of a minimum of 25 
inches of vacuum at 70° F. 
against a sealed inlet. 

3. Guarantee that vacuum will not 
Nu- recede to zero, with unit at rest, in 
any time under 5 hours. 


Note these features of Hydrovac’s excep 
tional bony and construction: 


limnal Part). Batra Large Shielded 
3 al Pata at Boz; 

SYA footage machined; (6) Stainless Stee! 
. (7) Dash Pot Mechanical Valves; (8) 


Steel Bushings; (9) Wide Clear 
ance Between Working Parts. 


Get All the Facts Back of Hydro- 
vac’s Triple Guarantee. Write 
Ra- for the 4-page Bulletin 100-B 


AMES HYDROVAC ING. 


290 SCHOLES STREET BROOKLYN 6, N. Y. 























WHEELS and HOUSINGS 


For Air Conditioning Product Manufacturers 


HOUSINGS TYPE “C” WHEEL 


For standard diameter wheels. CENTER PLATE TYPE 
Single or double inlet. 
Full or special width. 
Special scroll design for restricted spaces. 
WHEELS 


72" to 27” diameter. TYPE “SP” WHEEL 
Single or double inlet. SPIDER TYPE 
Center plate or end spider. 


Bulletin 103 Catalog now available giving complete description, performance data and dimensions. 


MASSACHUSETTS BLOWER DIVISION 


%e BISHOP x BABCOCK 77/5. @. 


4901 HAMILTON AVENUE . CLEVELAND 14, OHIO 
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EASIER SELLING. .LESS SERVICE.. 
LONGER LIFE.. SATISFIED CUSTOMERS 


| through 
MECHANICAL SUPERIORITY 











ARE ODIOUS 
.... BUT NECESSARY 


The mechanical features of an automatic coal stoker 
can make a great difference to a dealer or distributor, 
since they have a direct bearing on the profit he 
makes per dollar and per hour invested in the 
stoker business. 





There is a difference in stokers, and the best way 
to find out is to make comparisons. We'll be glad to 
show you what the Link-Belt Stokers have on the 
ball, and how and why they are different. The Link- 
Belt line includes bituminous and anthracite hopper 
and “bin-fed domestic models, and commercial and 
industrial stokers up to 1200 Ibs. per hour coal feed 
capacity. Write for our proposition: 


LINK-BELT COMPANY 10.287 


Stoker Division 
2410 W. 18th St. Chicago 8, Illinois 


LINK ©) BELT , power Fle, 


Magic Flo’ STOKERS 
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_ available in sizes from fractional horsepower to 5()()0 | 


| that when installed with an electric motor drive, across 





RECENT TRADE LITERATURE 


For your convenience in obtaining copies of th. 
bulletins, see coupon on page 163. If you w) 
direct to the manufacturer, describe carefu 
what literature you want, as the number gi: 
first in each item is for use only when send 
requests to Heating, Piping & Condition 


Automatic Glutch 


No. 6113—The Hardinge Co., Inc., York, Pa., a 
nounced acquisition of manufacturing-and sales righ, 
for the “Auto-Centri” clutch from the Automati } 
Corp. of Canada, a subsidiary of the British Meter ( 

This device, described in a new bulletin (No. 45 


for any type of power drive. The manufacturer stat, 
the-line starting equipment can be used. 


Central Heating 


No. 6114—An 8 page booklet, one of a series 
histories on central heating which is published by 
Ric-Wil Co., 1562 Union Commerce Bldg., Cleveland 14 
Ohio, describes the distribution of steam through 
Firestone Tire and Rubber Co. plant at Akron, 0!) 

Photographs and sketches are used to illustrate t 
extensive layout and a discussion of providing steam f 
the new research laboratory, over a mile from the boil 
plant, is featured. 








RESISTS 


Rugged—precision-built—resists vibration 
Time delay control ranging from a fraction of a second 
to several minutes. Setscrew adjusted. 


W rite for complete information and catalog. No obligation 


AGASTAT 


Electro-Pneumatic T1ME DELAY RELA) 


A’G’A 
ELIZASETH NEW JERSEY 


AMERICAN GAS ACCUMULATOR COMPANY 
AR OE A Wah Bad ” 
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Heating, Piping & Air Conditioning, Apri! 1% 


*® Rugged Construction 
* Extreme Range 
* Direct Acting 





7 * Uniform Reduced Pressure 
. *® Cast or Composition Bronze 
\ * Extreme Sensitivity 


* Compact Size 
* Operates Smoothly 
* Size: up to 2’ 


* Trex ,; Even Pressure 


For use a8 y.unmp governor it will be furnished with a 
stuffing box that usually lasts the life of the governor. 
Initial Pressures up to 250 lbs. Reduced to 10 Ibs. with 
20 lb. range. 


A catalogue or consultant available at your request. 


DIVISION OF THE H T. WILSON MACHINE CO., INC 


i 7 


LTER AND OSBORNE STREET 
Sy M.A) 68) 4. 6-8. 9.4% -8 9 
PEACOCK BROS., LTD. . MONTREAL, CANADA 


Canadian Representatives 


Hydroulic Regulators + Damper Regulators + Fan Engine Regulators 

Bock Pressure Valves Bolonced Valves . Electric Valves 

Reducing Controls . Pump Governors ° Vocum Breakers 

55 Engine Stops ‘ Master Regulators . Oil Control Valves 
Solenoid Controls 
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FORMS PIPE 
SMOOTHER, 
NEATER... 

AND TWICE 
AS FAST 


Stitt usinc the sand-and-heat method to bend steel and 
wrought iron pipe? Then read what Philip E. Nolan, owner, 
Westport Plumbing & Heating Co., Kansas City, Mo., says 
about his GREENLEE Pipe Bender 


“Our GREENLEE saves us 50°, working time on bends, 
cuts material spoilage 25%, and provides 66% saving on 
fittings and manufactured bends. In addition we get a neater 


job, and friction heads are cut 90% on long-radius bends."’ 


Do the job easier, faster, better with a GREENLEE... . 
one-man-operated, compact, portable . . . for on-the-job, 


smooth, accurate bending of pipe up to 4%" size. Write 


today for complete information. Greenlee Tool Co.. 


Division of Greenlee Bros. & Co., 2344 Twelfth Street. 
Rockford, Illinois. 


Ws. 

\ > 
GREENLEE 
. Iw 
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Controlled Power 
for Timing Devices 


You want controlled power—consistent 
posver—for time controls and_ time 
switches. Power that is measured evenly 
with every electric impulse, giving utmost 
accuracy and reliability to the carefully 
geared machines you build. You get this 
power with 


SYWGH WOM 


TIMING MOTORS 
AND 


TIME MACHINES 


These power units are built to take it— 
with oil-impregnated double bearings, 
brass gears, hardened steel shafts—and a 
reputation for customer satisfaction that 
dates a quarter of a century. 


SYNCHRON synchronous motors are 
small—only 2%” by 1 5/16”—with pow- 
er to pull 8 oz. direct load continuously 
at 1 RPM. This time-tested motor pow- 
ers the SYNCHRON Time Machine, a 
compact little “timer” with a proved rec- 
ord for sustained accuracy and reliable 
service under all types of working condi- 
tions. For complete details, write 


HANSEN MANUFACTURING CO., 
INC. 
Princeton 6, Indiana 





| Combination Rivet 


And Nut Plate 
No. 6115—The development of the “Rivnut” |v ty, 


|B. F. Goodrich Co., 548 S. Main St., Akron 18 Ohio 
| for attaching rubber de-icers to metal skins of ai) plang 


is described in a new 10 page folder. This device a on, 
piece, internally threaded and counterbored ‘ibula; 
rivet, can be upset or headed from one side and «an jy 
used as a rivet, nut plate, or both. It is now availab 
in brass, steel, and stainless steel with a number « f hea, 
styles for many industrial applications. 


Control Instruments for 
The Dairy Industry 


No. 6116—The Bristol Co., P. O. Box 1790, Water. 
bury 91, Conn., has announced three new bulletins coy. 


ering the company’s line of instruments for the dain 
industry. Bulletin T825 describes thermometers, both 
| recording and mercury stem indicating types. Bullet 


| TA827 covers a high temperature, short time contro) 


system and bulletin T829 describes the company’s line 


| of flow diversion valves and milk flow thermal! limi 


controllers. 


Controls for Hot Water and 
Radiant Heating Systems 


No. 6117—Sarcotherm Controls, Inc., 280 Madison 


| Ave., New York 16, N. Y., has published a 36 page 


manual on controls and hook-ups for hot water and 
radiant heating systems. 


How much fuel, energy and equipment 


could you save by saving 
conditioned air? 





Converting 1000 CFM of stale, odorous air to fresh air 
with Dorex activated carbon Air Recovery Equipment 
instead of bringing in and conditioning outdoor air, 


saves: 
100,000 BTU of instalied heating capacity 
3 tons of installed refrigeration Per oat 
1800 KW hours of current per cooling season sales 
or 
1500 gallons of fuel olf or MN 


9 tons of coal per heating season 
Incidental water consumption and maintenance 


The above savings are figured for average temperate zones. 
Some installations have shown greater savings, some less. 
But in every case, Dorex Air Recovery has converted 
contaminated air to fresh air at a cost much below that 
required to replace it with an equal volume of outdoor air. 


We will be glad to give you the details on actual savings i9 
typical installations or estimate the savings on any existing 


or planned system. For full information call the nearest 
District Representative or write Dept. D-9. 


W. B. CONNOR ENGINEERING CORP. 


AIR DIFFUSION AIR PURIFICATION AIR RECOVERY 


114 East 32nd Street New York 16, fi. Y 
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For Insulation 
Jobs, too 


This new 32-page Catalog, contain- IT HAS TO BE 


ing over 150 photographs, diagrams, 


and tables, gives the very latest data on 
cooling systems of all commercial and RIG HW T . T a + Fl a S T T | M t 


industrial (not household) types. 


SON 


age 





ind 





The Bulletin is printed in 3 colors, af. 
in full letter size, and has a durable When it comes to insulations, “‘nearly 
cover. As shown below, it is one of right” is wrong! 
the most informative books ever pub- 


- : . A That’ thy i -M Rock Cork... 
lished on refrigerating machinery. oe Way % pays © ge.) — 


standard of the refrigeration industry for years! 

If you need such equipment, ask for 
your copy of Bulletin 80-B today. In 
writing, please describe carefully the 
cooling work you wish to do. 


Basicaily mineral in composition, Rock Cork 
has low thermal conductivity, plus high resist- 
ance to moisture, vermin and rot. 


Remembering that insulation will only render 
its maximum efficiency when properly applied, 
Johns-Manville also offers an application service 
of skilled construction units. These units are 
organized to handl¢ every detail of your insula- 
tion requirements frém plans to finished job. 










For details about Rock Cork, write for bro- 
chure DS-555, or get in touch with your J-M 
Insulation applicator. Johns-Manville, Box 290, 
New York 16, N. Y. 


,_— 


AFelalatuiutelab allt 


| © <= | Rock Cork 


M4 






















Heating, Piping & Air Conditioning, April 1946 189 














Why do it the hard way ? 
Jt sop cain SPEED WUT | 








'. Time was when the only way to fasten a nut for blind location 
assembly was to weld, rivit or clinch a cage nut over the bolt 
hole... and what a job it was! 

Now Speed Nuts really anatly the job. Effort is aieaias. 
Welding machihes eliminat 2A ggg space needed. Less 
handling and easier final ae us a better finished 
product because Speed Nuts prevent v ibration loosening. 

There are of self-retaining Speed Nuts for re- 
ducing the cost me Hind lecetion fastening. Let us show you 
how they can be used on your product. 


TINNERMAN PRODUCTS, INC., 2018 FULTON ROAD, CLEVELAND 13, OHIO 


Speed Nas 


MORE THAN 3000 SHAPES AND SIZES Wee 





sf rasevpemineet 
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_ Control Valves 





No. 6118—The “Hy-Trol” valve, designed for pres. 


sure and flow control, liquid level regulation, a: | fo, 
safety equipment, is a modified globe valve emp) ying 
a diaphragm as the operating means. It may bi useg 


_ for oil, water, or gas, with either direct or remot. ¢gp. 


trol. The “Power-Trol” valve is designed primary fo; 
handling liquids or gases where an independent «ure 
of pressure for control of the diaphragm is desir: d. |; 
is said to be ideally suited for handling gasoline 
aromatic liquids, oils, or gases. These valves are de. 
scribed and illustrated in bulletin No. RC11 (146. pyp. 
lished by the Clayton Mfg. Co., Alhambra, Calif. Sma) 
multiport pilot valves with various types of actuator 
and auxiliary valves for various means of remote cop. 
trol are also featured. 


Corrosion Resistant Valves 


No. 6119—Stainless steel gate, globe, check, and 


_ needle valves are illustrated in a 4 page pamphlet issued 
| by Alloy Steel Products Co., Inc., 1506 W. Elizabeth 


Ave., Linden, N. J. The company’s production methods 
and standards are also briefly covered. Technica! b 
letin No. 2, also issued by this manufacturer, features 


| a discussion of the development, applications, and ad- 


vantages of “Aloyco-20,” a chrome-nickel alloy recom- 
mended for many valve applications. Design features 
of the company’s line of valves, which may be obtained 
in various other corrosion resistant alloys and metals, 
are also illustrated. 








Type 3-A 3 to 50 Horsepower. 
Type 0 3/4 to 7? Horsepower. 
Type C Same size as Type D, 
but faster steam, ideal for 
gtavity return 
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These are some of the reasons why McKee Automatic STEAM. 
BOILERPLANTS are increasingly favored by heating engineers 
and contractors — and steam-generating equipment users 
STEAMBOILERPLANTS are available in wide variety of sizes 
and types and range of applications from garment pressing (o 
chemical processing; economical, complete Eclipse Factory- 
Built units, ready to install in minimum space; designed to bring 
a full head of steam ina hurry! Write, phone or wire for complete 


information; and for yoer customers’ special steam-generating 





Gas Fired 





requirements, consult our engineers. 


Rockford, Illinois. ; 
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\nybody Can Sell Water Systems TODAY 
.. But TOMORROW—when Selling gets 
OUGH ... As a BURKS DEALER You'll fected through war production—to 
ave What It TAKES to CLINCH Sales... meet exacting postwar requirements? 


and air systems that has been per- 


Consider these advantages — 
© Lightweight . . . weighs less than 24 pounds 
with aluminum body; less than 4 pounds 
with steel body. 

W Compact... 6” x 342” x $” (approximate 

dimensions). 
& Sturdy - Economical . . . /2amp. at 24 v. D.C. 
@& Rapid operating time . . . less than | second. 
& Dependable . . . sealed actuating unit, ex- 

plosion proof. 
© Straight line flow . . . without restrictions. 
© Positive leakage control . . . from 0 to 50 
p.s.i.; stainless steel shut-off plate sealed 
with spring loaded rubber rings. 
© Popular sizes . . . port diameters from %4 
to 2”. 










Sales Clinchers! 
LIFE-LOK — Only on BURKS 
Systems—Gives Extra Years of 
Life to System. 


ONE MOVING PART Cuts 
wear to &@ minimum almost no 
breakage. 


More water per Minute—Smaller 
Unit Does the Job. 


Shallow and Deep Well Systems. 


Shallow Well System can be con- 
verted into Deep Well System. os 
DON’T WAIT—WRITE NOW 

ere’s a real story behind the 

URKS DEALERSHIP you should 


ow. Get full details at once. 


If your need is shut-off valves for oil, air or fuel 
systems, consult Whittaker — skilled designers and 
manufacturers of exacting valves and accessories. 


ECATUR PUMP COMPANY 
’ BURKS Turbin Type 
Ek Street Decatur 70, til. E«ducer Deep Well System 





WM. R. WHITTAKER 


COMPANY 


91S WN. Citr s Ave ® Los Anas les 38, Calif 


Eastern Representatives: 


ty 





eating, Piping & Air Conditioning, April 1946 











Aero Engineering Company, Cleveland, Ohio 
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@ Like thousands of others, you 
ask, “Will I be able to get a 
Peerless?” Yes, you will, in the not too distant future. The 
big Peerless back-log of orders is being worked on 24 
hours a day. The situation improves daily. Consult with 
the nearest Peerless Distributor now and get your order 
on file. Certain types of pumps can be delivered sooner 
than other models—so check with Peerless now. We'll do 
everything to deliver your needed pump as soon as we can. 


The Peerless Line is Most Complete 
Deep Well Turbine Pumps Horizontal Centrifuge! Pumps 
Vertical Types For General Service 
Oil or Water Lubricated Solid, Volute, and Sp'it-Case Types 
Capacities: 15 to 30,000 g.p.m. Capacities: 2 to 70,000 g.p.m. 


Also Jet and Water King Domestic Water Systems 














Dust Collectors 


No. 6120—Bulletin No. 270-A, issued by th: 
can Air Filter Co., Inc., 107 Central Ave., Lo. 
Ky., describes four types of “Roto-Clone” 
lectors manufactured by this company. In th: 
of these units the principle of dynamic pre 
wherein centrifugal force is imparted to the d 
air by turbine-like impeller blades, is used 1 
separation. One of these three models inc 
watér sprays to wet dust particles. The four: 
is a hydrostatic baffle type wet collector. Man) 
tions of industrial applications and enginee: 
for the selection of equipment and design of 
are included. 


Electric Motor Service 


No. 6121—A new 12 page booklet (No. 
issued by the Westinghouse Electric Corp., 
Pittsburgh 30, Pa., describes three service p! 
are said to provide full service coverage for 
tional horsepower motors. A shop repair plan, 
the-counter motor exchange plan, and a nationa 
plan are covered. Information as to how thes 
operate and who is entitled to use them is includ: 


Electric Motor Starters 
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No. 6122—Bulletin No. 14B6410, issued by the Allis. 
Chalmers Mfg. Co., 645, Milwaukee 1, Wis., describe 
the company’s type “H” line of motor starters which ar 
designed to provide complete protection for men, motor 
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(VAR—NAY—DOE) 





MODEL 12-D! 
DEBONAIR™ 


NOBUZZ-NO BLAST-NO BOTHER 


he Greatest Advancement 

in “Fan” Engineering 
Seven times more circulation —33°/, 
longer range of effective cooling— 
greater rebound effect. Vornadofan 
is the new giant in air circulation. 
There's no standard for comparing 
it. See a demonstration! Safe and 
economical. Available in fifteen 
great models. 






SEE YOUR DISTRIBUTOR 
OR WRITE DIRECT 






©. A. SUTTON CORP. 
WICHITA, KAN. 
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and equipment. Short circuit protection with high « 


ity disconnecting type power fuses, oil-immers« 


apat- 


| 
»(] 


nd-Hammer 


BROS. 





ARMSTRUNG 


For these quality 
features, specify 
‘‘ARMSTRONG 
BROS.” Pipe Vises 


Hinged Vise has an un- 
breakable drop forged 
steel hook. Jaws are mill- 
ed tool steel, the lower 
jaw is solid and will not 
kink small or thin walled 
pipe. 

Chain Vise has patented 
l-piece jaw with solid 
center to prevent bending 
of small pipe or conduit. 
Jaws, base, and handle 
“are drop forged, nut is 
hardened, chain  proof- 
tested. 

Open Side Vise has same 
oval end handles as hinged 
vise that will not pinch 
hands. Can be attached 
to any pillar or post with 



























ARMSTRONG BROS. TOOL CO 


™N FRANCISCO 
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ctors, motor overload protection, safety door inter- 
k, and factory-assembled enclosures are among the 
eatures incorporated. The starter can be used with 
‘ound rotor, squirrel cage, and synchronous motors 
anging in size up to 700 hp at 2300 volts. 


ode Chart 


No. 6123—A 6 page chart on the proper selection of 
ectrodes has been issued by Hollup Corp., Div. of Na- 
jonal Cylinder Gas Co., 4700 W. 19th St., Chicago 50, 
il. This “Selectrode” chart indicates the recommended 
Jectrodes, manufactured by this company, for use with 
ild, low alloy, and stainless steels, for nonferrous and 
ast iron surfacing, and also covers gas welding rods. 
uggested applications, currents, positions, and physical 
haracteristics are included. 


vel Loss Calculator 


No. 6124—A slide rule type of calculator, for deter- 
ining the per cent of heat loss in flue gases, is offered, 
‘ithout cost, by the Hays Corp., 782 E. 8th St., Mich- 
gan City, Ind. The device is used after the per cent of 
0. in the flue gas, the temperature of the flue gas, and 
he room temperature have been determined. It may 

used for several fuels of different analyses and a 
ride range of flue gas temperatures, making it prac- 
ical for use in most boiler rooms. 


vy Duty Relays 
No. 6125—Ward Leonard Electric Co., 37 South St., 
t. Vernon, N. Y., has issued an 8 page bulletin (No. 


















| jn ¥ room's" it in, make four simple conmectons 
e remarkably acelin POR: generator. 
No. 3, 
process steam or heating 
by the oil heating industry's _— 
heavy-oil equipment. 


“oft + lantehed right by York-Shipley Dinibvon chosen 
;, for their engineering ability. & 
for lasting satisfaction » system of lifelong 
maintenance after installation. 
GET THE STEAM-PAK STORY IN BULLETIN ID-46-1D 


: ¢ “4 
OF : 
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‘COLD PIPE, CONDUIT and 
TUBE BENDING MACHINES 


12 types from which to select; hand operated capacities:- 


V4 to 6” inclusive; motor operated:- ‘2 to 8” inclusive. 

Now indispensable to contractors, shipbuilders, ordnance 
plants and thousands of others. These machines will be es- 
sential also in industrial conversion after the war. 


12,000 


customers —and | 
more—can testi- qm 
fy to the indis- 4 
pensability of 
"American" ma- @ 


chines. Here are 
a few users: Bureau | 
of Ships, Wash., 

D. C.; Henry J. Kaiser Co., Calif:; Pacific 








| Bridge Co.; Bethlehem-Hingham Shipyards; 


Hercules Powder Co.; Stone & Webster; 


| E. |. Du Pont de Nemours & Co.; Crane Co. 


Quick 
Deliveries wh 
17 FURNACE ST., 


POULTNEY, VERMONT 

















FOR ALL THOSE PIPE INSTALLATION 
AND REPAIR JOBS 


Always Ready For Instant Use 


ECONOMICAL 
HANDY ... CLEAN 


Tested and Fully Ap- 
proved by Independ- 
ent Laboratories 
and Industry. 


NO MESS 
NO BRUSH 
NO WASTE 























Freon, air, water, 


steam, acid, gas, brine. 

%& Lubricates and y ASK YOUR 
seals pipe joint threads, — 
nuts, bolts, turn- WRITE 
buckles, etc. us 

% Contains no lead. Contains -no in- 
jurious ingredients. 


| Lake Chemical 


612 N. WESTERN AVE., CHICAGO 12, ILLINOIS 




















\Y Ev:uuele > LLO 


Produ ts are at | ly 


and CONDENSER WATER DISTRIBUTORS 
Fer Vertical Shell and Tube Ammenia Condensers 





SPEED CLAMPS on aircraft S®parator pum 
Pp. 


SPEED CLAMP ADVANTAGES 


1. One piece—no bolts, gears, thumbscrews, 
Lock with 2. Exclusive, self-locking, ratchet design. 
piers 3. Faster and easier to install or remove. 


ye 6. May be used over and over again. 
Write for literoture 
TINNERMAN PRODUCTS, INC. 
Remove with 2018 Fuiten Read, Cleveland 13, Ohie 


a eee 


PASTEST THING IN FASTENINGS... OVER 3000 SHAPES AND SizEE * 








130) illustrating and describing the company’: ), i! 
heavy duty relays. Features, dimensions, pr . 7 
electrical ratings are included. Single, double ¢yj,), 
and four pole relays are covered. Also feat 
mechanical latching relays with and without 
contacts, and double throw relays. 





Leather Belting 

| No. 6126—E. F. Houghton & Co., 303 W. Leh Av 
| Philadelphia 33, Pa., has prepared a 23x36 in. \ 
'on the care of leather belting. Recommendat 


| the installation, operation, fastening, cutting, emer; u 
ing, lacing, and for various accessories, toget! vith . 
|formulas for determining speeds, widths, cont 

etc., are included. e 
} . ii 
Liquid Cooler 
e 
No. 6127—A one page bulletin (No. 100), issued th 

| the Niagara Blower Co., 6 E. 45th St., New " 
N. Y., describes the company’s liquid cooler ) 
designed to furnish refrigerated cooling water, or a “ 
\ 


| aqueous solution, for many industrial uses suc! 
cooling of water to the lowest possible temperatuy ‘k 
above freezing for air conditioning or for wate: 


jackets. Capacities of units offered range fro: st 
135 tons refrigeration. - 
el) 

Marine Ventilation of 
No, 6128—A 14 page photo booklet, issued by the |\ \ 
Electric Ventilating Co., 2841 N. Crawford Ave., (| ag 
cago 41, Ill, illustrates some of the many marine in- of 





stallations of fans and blowers manufactured by t 









1. Heating... trouble-free 


2. Economy...fuel used only 
when heat is needed 


3. Investment... lower 
4. Maintenance . . . lower 
5. Floor space .. . saved a 
6. Gas Fired ... clean heat SS 
7. Area...any size bhilhin 
*« 
Propeller fan and blower 
types. Nine sizes of each. 


YY Y' 


SAA AAS 


REZNOR MANUFACTURING CO. 
Since 1888 
MERCER, PENNA. 


tp > 








mpan during the last 30 odd years. Naval vessels, 
anspo ts, freighters, tankers, and tugs are among 
r " e shi; » illustrated. 
x1 ‘abrication 
lock HP vo, 6129—The Hungerford Corp., Big Flats, N. Y., 
da 16 page booklet illustrating the company’s 


as ISS 
pe .brication services. The shop equipment used 
cutting, forming, and welding metals together with 
Ave amples of many items fabricated to customers’ speci- 
hart ations are included. 
oe jtiport Relief Valves 
vith No. 6130—Multiport steam relief valves, which incor- 


rate provisions for varying spring tension, are fea- 
wed in a new publication (No. 4150) issued by the 
ochrane Corp., 3131 N. 17th St., Philadelphia 32, Pa. 
evised sizing data for relief valves are included and 
ther valves such as relief, check, and overflow valves 
ay; yr water, air, gas, gasoline, and oil vapors are covered. 


efrigeration Equipment Testing 

No. 61831—The United States Testing Co., Inc., Ho- 
ken. N. J., has issued a 4 page pamphlet illustrating 
nd describing the company’s laboratory facilities for 
sting refrigeration equipment. The testing, develop- 
ent, and research services which are offered to the 
efrigeration industry are also discussed. 

efrigeration Wall Charts 

No. 61832—Henry Valve Co., 3260 Grand Ave., Chi- 
ago 51, IL, has published wall charts featuring cross 
‘tional views of typical accessories used in refrigera- 
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Heating and plumbing contractors find Auer service 
on stamped metal grilles saves time and money. The 
Auer line covers a wide variety of designs for all pur- 
poses—air conditioning, ventilating, radiator enclosure 
and concealment. We can furnish virtually any sizes, 
and any practical and workable material. In selecting 
5 ©6metal grilles, you will find Auer Grille Catalog “G” a 
useful book. It gives complete grille data, shows all 
Auer designs, with range of dimensions, opening sizes, 
and full scale details. Your copy sent on request. 
Order Auer Grilles by name and number. 


THE AUER REGISTER COMPANY 
Cleveland 14, Ohio 
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| ta. Lilower 
... Janette iheels 
In the 18 years Janette Blower Wheels hove been 
used by the leading manufacturers of coal stokers, 
oil burners, blowers, air conditioning units, gener 
ators, superchargers, dust collectors, hair aryers 
air cooled engines and ventilating apparatus, they 


have always been sold as a quality product. 


f Ly 
When a monufacturer wants to select a blower 





wheel, which will give quiet, trouble-free service 

year after yeor, there is no other wheel superior 

to a Janette, because of its patented construction, 
May We Send Information? 






Janette Manufacturing Company 










556 W Monroe St Chicago 6, 1 
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it’s Infallible!... 


HAYS. 
co 2 - 


i, 
Recorder | 









Knowing the CO: content in the flues is the simple, 
quick, best measure of combustion efficiency—and 
Hays CO» Recorder has no superior for reliable 
accuracy. It is built to last—no moving parts, nothing 
to wear out; and is the accepted standard among 
experienced combustion engineers 













For the facts — readable, exceedingly worth getting 






... Send for Bulletin 45-452 



















‘GENERAL’ MULTIBLADE EXHAUSTERS 


Forward and Backward Curved Blades 
In all sizes, wheels 12 to 72 in. 
And ferward curve “Juniors” 
with wheel diameters 6 te 10 | 


For your files, on request: Bulletin SC-102, with complete 
performance tables, dimensions, etc.—52 big pages. 


GENERAL BLOWER Co. 


“Lungs for industry” 
Factory Offices: ed xf 
Merton Grove, Ill. Chicago 10, Ill. 
8601 Ferris Avenve 502 N. Dearborn St. 
Sales Representatives in Principal Cities 


District Sales: 














Indicating, 
Recording and 
Controlling 
Thermometers, 
Pressure Gauges 


and Controllers / 
for every 
Industrial 
Application 


Illustrated catalog HP46 
on request 


CLOTHE INSTRUMENT 
COMPANY 


ST maw VORA laome 

















tion and air conditioning. The explanatory 
included is factual and informative. These 
available at no charge to colleges, trade sc} 
manufacturers’ service schools. They are a!s 
to firms and institutions requesting them o: 
letterheads. 


Resin Baking Coatings 
By Induction Heating 

No. 6133—A paper, Resin Baking Coatings 
tion Heating, by R. J. Moore, which was pr 


| the 1945 fall regional meetings of the Feds 
| Paint and Varnish Clubs, has been reprint: 
| January issue of Bakelite Review, published b 


| Corp., unit of Union Carbide and Carbon Co 






42nd St., New York 17, N. Y. The author b: 
what resin baking coatings are and descri 
properties and uses prior to the war. Becau 
ability to resist corrosion and abrasion, thes 
have been used for some time on drums, ta 
cars, vats, and a variety of equipment in the 
processing industries. Centrifugal pump imp: 
haust fans, blowers, and ventilators have also 
cessfully treated. The value of resin baking 
for corrosion resistance in steel pipes has long | 
recognized. However, the time and oven equipment 


baking has constituted a production handicap. Duri 
the last few years the possibilities of speedy applicatin 


by induction heating, together with test result 


tained during the last five years, are awakening activ 
interest in this field, according to the author. Some of 


the possible applications for this relatively new pr 


of resin baking, which are discussed, consist of coating 





Steering 


IN THE STOKER BUSINESS 











If you want to get into the stoker business in the 
BEST WAY, sell a stoker with a proven record 
of performance over a long period of years . . 

a stoker praised by thousands of satisfied users, 
built by an experienced Stoker manufacturer, a 
79-year-old company that knows how to help 
its dealers win profits. ~ AGAIN “Stoker 


Sales are Blow- 
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ing a Gehl.’ 4s 





























Her 


A GEHL WINS FRIENDS WHEREVER IT GOES 


arc well-known in the domestic, commercial, and ix 
dustrial field for economical, trouble-free performance. 
Fier friendly “family” ems between Geb! and its 
ers encourages steady gro , dust 
and continually growing aia and Domestic oot igi 
rofits. available 
ND OUT about the extra values 
offered in Gehl Stokers, and the 
fine program of dealer coope 
tion. WRITE today 
for literature and de- 
s. 


GEHL BROS. 
MFG. CO. 


Established 1867 
Dept. BD 831 West Bend, Wisconsin 
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ried pipelines, low pressure boiler tubes, oil refinery 
t exchanger tubes, salt lines, condensers, and various | 
piping systems in the processing and chemical 


S ah 
» and pes 0 


ilabjfmmdustr 5. 


; THE UNIONS 
nese sore or and Trap 


Compressed Air WITH THE 


No. 6184—The “Airfuge” combination centrifugal RECESSED 
pe separator and liquid trap, which is designed to 


- move moisture, oil, rust, scale, and other solids from BRASS 
« Bmpressed air systems, is described and illustrated in . 
MME 4 page bulletin (S-13) issued by the Swartout Co. SEA 


2511 Euclid Ave., Cleveland 12, O. 


nh the 


‘el filticone Rubber 


4() Eg 


"’ “ER No, 6185—The Dow Corning Corp., Midland, Mich., JEFFERSON SPECIALTY UNIONS 
~ issuing a series of pamphlets on “Silastic,” a family | 





their yer . : 

£ theme elastic silicone materials built upon skeleton struc- Effect Big Savings in Labor 

tingmres of silicon and oxygen atoms. The first in the 

tani gmeries of these pamphlets provides . general introduc- an Union Tees with union on the outlet essure 

micalqgmpon to this silicone rubber and briefly covers its physical leber savings ood better piping jobs baceese they take the 
lectrical properties. place an all-female union, two nipples and an ordinary 

8, eX d elec adiead tee. Three joints are thus saved. Available in All-Female 

Suc Re Brazing Alloys and Male and Female threads. 

tings ii, The brass seating in these and all Jefferson Specialty Unions 

bees No. 6136—A 4 page pamphlet, Low Temperature | is an exclusive feature which, located in a recess away from 

+ famprazing News, No. 33, issued by Handy & Harman, 82 the runway of the fitting, leaves @ straight bore assuring 

criggmulton St, New York 7, N. Y., pictorially describes | unrestricted flow in the pipe. 


ot; nany war and civilian applications in the use of “Sil- 
ation : 
fos” and “Easy-Flo” brazing alloys. Designed to pro- J E F F E R S$ 0 N U N | 0 N C 0 ° 
ide ductility, leak tightness, corrosion resistance, and 601 West 26th Street, New York |, N. Y. 
= only srdaesereseentnd Pateris 
razing a oO ss s | ; 
L " B? 
s well as ferrous and non-ferrous metals. | Aestagton 78, Stem Lockport N. Y 


pupceon AGH EFFICIENCY — 
TUBE EXPANDERS 


ne of 
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AUTO-VENT 
AIR ELIMINATORS 


Circulation Troubles? 


Don’t fight air pockets or traps in hot or cold 
circulating lines. “Get that air out of there” 
and keep it out simply by installing the No. 7 
Maid - O’- Mist Automatic Air 
Vent. This reliable air vent has 









DUDGEON 
TYPE 22 
© efficient 
lity tool rec- 
mmended 
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| draws the a self-closing float - controlled 
in 2 lve and is designed especially 
ee ent valve and is designed especially 

ce. viomatically for circulating pipe lines, con- 
its ong. vector radiators, unit heaters, 
seid ~ «A on cooling manifolds, tanks, diesel 
: 1panded the engines, or any other applica- 
— ¥ Complete Pa tion where air pockets or traps 

eon Sture on retard the free circulation of 





hydroy = & 





liquids. Now available in bright 
Vesting Tresped Gains and brass finish. For pressures up 
Cireulating Lines. to 75 pounds. 
PLAY SAFE—USE 
THEM ON EVERY JOB 


AAAID-OFAAIST<ge 








=e 
























MFRS. OF TUBE EXPANDERS 


3215 N. PULASKI RD., 
24 COLUMBIA STREET, NEW YORK 2, N. Y. CHICAGO 41, 





eating, Piping & Air Conditioning, April 1946 



























with 
SOL-VET 
“08” 


WATER TREATMENT 
FORMULA 


© SOL-VET “O08” is a fast, efficient cleaner of scale, rust. 
slime, dirt, algae for all equipment using water for cool- 
ing. By dissolving impurities completely, they are carried 
out in solution and clogging is eliminated. Head pres- 
sures fall to normal; heat transfer is raised to maximum: 
full circulation is restored; life of equipment prolonged. 
On large jobs, shutdown time is cut to a maximum of 6 
to 8 hours. GUARANTEED EFFECTIVE. 
SOL-VET “os” 


according to instruction and full, accurate report is given 


If you find 


not exactly as represented, when used 


within 30 days from date of purchase, your money will be 
GUARANTEED HARMLESS when used as di- 


rected, to all water conducting materials in water cooled 


refunded. 


equipment. 


1731-33 WALNUT ST. 





ANDERSON - STOLZ CORPORATION 


KANSAS CITY 8, MO. 








y, 





COMPRESSED AIR LINE PURIFICATION 
YOUR PROBLEM? 


Here’s the Answer... 


The a Bird-White Pur-O-fier A-1 assures you of 
ination by turbo-rotor centrifugal ac- 
tion of fall free moisture, oil and ee matter in 
small compressed air or gas syste operates 
with from 1 to 5 cubic feet of air (1. TF pak) 
and for intermittent ope: nise 

Laren lige = fee sow eahintedl ine 
ng air pressure Eee and 

agtruments (rr from corrosion and and —— 2g. 
rc cations a applications 

ee for 


in No. 1 


Bird-White Pur- O-er are also available 
in ois modets § or n of large 
volumes of compressed air or gas. Ask 
Bulletin No. 10. oa 


BIRD-WHITE COMPANY 
Dept. HP, 3119 West Lake St¢. 
Chicago 12, Ill. 


PATENT APPLIED FOR 
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Smoke and Combustion 
Control instruments 


No. 6137—Electronic indicators, controller  angq , 
corders for smoke and combustion are des 
illustrated in a new 4 page pamphlet issued b 
Instrument Co., 
N. d. 
cating smoke density and “Cat’s-Eye” furnac 
fittings. 


the ES 


PeD A 


Solenoid and Electrically 
Operated Valves 
No. 6138—A 38 page booklet (Bulletin E) 


Ruggles-Klingemann Mfg. Co., 4 Foster Ct., 
550, Salem, Mass., describes and 


‘sued | 


and thrustor operated valves which are designed ; 


| use with air, water, oil, steam, or gas. Among 4 
2, 3, and 4 way solenoid valves offered are dirs 
operated, pilot operated, external pilot operated, » 


solenoid trip valves. 


| Solenoid Valve 





No. 6139—The “‘V5-200” solenoid valve for use wit 
CO., air, water, hydraulic fluids, and other 
described in a 3 page bulletin (No. 461). Stainless « 
is used for all parts which are in contact with the medi 
This two-way normally closed valve 
either intermittent or continuous duty 
current and is rated at 10 watts maximum. 


medla 


on a-¢ or d 
It is mar 


ed aly 


96 S. Washington Ave., Bi vente 
Also mentioned are an optical periscope for jpg 


illustrates the co» 
| pany’s line of solenoid valves, motor operated yah 


is available fy 





ALUMINUM and MOLDED 
PLASTIC 


FAN BLADES and 
BLOWER WHEELS 


BETTER FAN satisfaction 
is assured when you equip 
your fans with Burden Aluminum or Plastic 


Blades. 


Aluminum and Plastic Blades mounted on 
black lacquered steel spider and hub. Free 
air fans are steel and stamped in one piece. 


BLOWER WHEELS 
Made in Molded Plastic 


QUIETNESS IS AN INHERENT CHARACTERISTIC 
OF ALL BURDEN IMPELLERS 


Write for Descriptive Folder 











Qe x 


RDEN CO. ccsisicttes'sc 
BU e LOS ANGELES !5, CAL 
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by the Allied Control Valve Co.,: Inc., 
Conn. 


acture 
Jorwa! 
nd } sinle:s Steel Data Sheets 


No. 6140—Allegheny Ludlum Steel Corp., Bracken- 
be idge Pa., has issued new “Blue Sheets” of reference 











ols and machine parts. These file size sheets include 
ata on physical properties, corrosion and oxidation 


reating procedures. 


Boiler 


No. 6141—The “Steam-Pak” generator, which can be 
apted to burn any oil from No. 3 to No. 6, is described 
a 12 page bulletin offered by York-Shipley, Inc., 

dustrial Div., York, Pa. Comparative performance 
< (Wd fuel cost data for these units are featured. The 
= nerators are offered in two series, low pressure units 
“i. various sizes up to 13,500 EDR steam rating which 
re recommended for heating applications in apart- 
ents, office buildings, stores, etc.; and the high pres- 
wre series (in various sizes up to 100 hp) which are 
’ Wiiecommended for dairies, laundries, process industries 
lia d other steam users. 


vwiilffechnical Book Catalog 
ie {l No, 6142—A new catalog of technical books has been 
' (4icued by the Chemical Publishing Co., Inc., 26 Court 


nalult, Brooklyn 2, N. Y. Books on chemistry, physics, 
ience, technology, engineering, metals, building con- 








* BSolve the tough ONES 


“© TB itis MUCH FASTER, EASIER, CHEAPER, NEATER with 
TAL'S PRESTAL PIPE BENDER 


You can make those hard piping jobs easy 
—bend wrought iron, steel pipe and conduit 
irom %" to 3" in one single simple opera- 
lion, Does @ perfect workman-like job . . . 
to kinks no wrinkles, no heating, no 
filing. Takes only a few minutes time. 
Thousands of leading industrial plants 
tre already using this fastest working, 
— pipe bender that is snail 
specified by the U. S$. Army, Navy 
tnd Maritime Commission for the 
critical material and time it saves. 
Write today for factual bulletin. 


’ & Tal’s Prestal Bender, Inc. 
DEPT. HPA.4 MILWAUKEE 2, WISCONSIN 
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sistance, effects of elevated temperature, and heat | 


South | 


sta on stainless steel castings, stainless steel Types | 
7 and 321, Type 416, and shock resisting steel for | 














AIR CONDITIONING 
ENGINEERS 


Positions are open to Mechanical 
Engineers possessing a sound 
knowledge of Air Conditioning and 
Ventilation, and who are qualified 
to layout and design complete sys- 
tems and prepare engineering draw- 
ings. 


Interesting opportunities are of- 
fered on our regular engineering 
staffs in long established offices, lo- 
cated on the East Coast, Central 
West, Gulf Coast, and West Coast. 


THE AUSTIN COMPANY 


National Headquarters 
16112 Euclid Avenue 
Cleveland 12, Ohio 
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Adjustable 
Air Diffusers 


_ 
aed 


il 
Sy 


Any desired condition at your fingertips 






For better mixing of 
roem and supply air, 
more uniform temper- 
ature throughout the 
occupied zone and 
noiseless air diffusion. 


Whether they are used in heating, cooling, ventilating or com- 
bined systems, Kno-Draft Adjustable Air Diffusers can be ad- 
justed quickly and accurately for system balancing and individual 
or seasonal requirements. By simply turning the air adjustment 
screws (easily accessible from under the unit) the inner cone 
may be raised or lowered to secure any angle of air direction 
required. The built-in volume damper (regulated by the hand- 
turning knob) varies the air outlet aperture uniformly without 
affecting the outlet velocity or diffusion pattern. 


Free handbook : contains clear sketches, charts, dimension prints 
and instructive text that simplify the selection and installation of 
air diffusers. Please write Dept. D-14 for your copy, using your 
company letterhead. 


W. B. CONNOR ENGINEERING CORP. 


AIR DIFFUSION AIR PURIFICATION AIR RECOVERY 
114 East 32nd Street New York 16, N. Y. 
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Kno-Draft Type K 
Adjustable Air Diffuser 
with Type D volume damper 
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APEX ENGINEERING COMPANY 


Suite 200 Chicago 6, Hl. 
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IN STEAM OR 


We Offer You RYDAL SERVICE 
. —an Unusual Service! 


We clean the INTERIOR of your entire 
heating system—boilers, pipes, condensers, 
turbines, traps, etc. thoroughly, scientifical- 
ly, and economically. We restore original 
operating efficiency to your power system 
by removing sludge, grease, oil, and all other 
foreign matter. We use RIDSLUDGE, 
BOYLOUT, PROTEX and RYDLYME— 
all neutrals, and harmless to metals. 


We have served for years nationally 
known accounts. Rydal Service is guaran- 
teed to satisfy—the more difficult, the better 
we can serve you. 


Write for literature or CONSULTA- 
TION service—no obligation of course. 


PHONE RANDOLPH 7100 


205 W. Wacker Drive 


HOT WATER SYSTEMS 





Use Sterling STRAINERS 


FOR 

STEAM 
e WATER 
° Ol 

© AIR 

° GAS 





Dependable Protection 

STERLING Strainers are engineered for effective removal of 
dirt, scale. sludge and abrasive particles that cause wear 
and deterioration. 

Compact. self-cleaning STERLING Strainers are available 
with brass and cast iron bodies in sizes from %” to 2”. 
Suitable for steam pressures up to 125 lbs. Removable clean- 
ing plug permits blowing out dirt accumulations. 

Send for Bulletin 442 for complete details and specifications 
covering STERLING Strainers. 


3738 N. Holton St. Milwaukee 12, Wis. 
Heating Specialties—Temperature Controls—Heating Pumps 
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struction, and technical dictionaries are inclu: 
catalog gives the date of publication, the price 


| of pages, a description, and full tabie of cont 


each book. 
Thermal Insulation 


No. 6143—-Recommended for use on hot su: 
to approximately 300 F and available in fou 
six-ply air cell construction, “Careycell” asbest. 
tion is described in a booklet recently issue: 
Philip Carey Mfg. Co., Wayne Ave., Lockland 
nati 15, O. Specifications for combatting 
humidity, insulating hot water and steam pipes 
air conditioning, and various heating applia 
given and methods of installation are describe: 


Thermal Insulation Material 
No. 6144—The Owens-Corning Fiberglas Co: 


| Nicholas Bldg., Toledo 1, O., has published a 2 


| booklet (Fiberglas Standards A3.2.1) which « 


and illustrates five types of thermal insulation 
offered by this company. Design and applicat 


for equipment manufacturers are also includ 
many illustrations are used to demonstrate appli 


details. 


Torque Wrenches 


No. 6145—Torque wrenches, designed to provi 


| determined tension on nuts, bolts, studs, etc., 





scribed in a new 12 page folder issued by the J 
facturing Co., 8442 Otis St., South Gate, Calif 
ranges from 5 to 1600 in.-lb are available in the 


The 


Imp 


e pre 
are Ge 
» Manv- 
Torque 


Various 


EFFICIENT ECONOMICAL 





AIR CLEANING 


WITH THIS 


BADGER Heavy Duty 


PERMANENT 


INDUSTRIAL FILTER 


%& GREATER 
CAPACITY 


% IMPROVED 
FILTERING 


%& REDUCED 
costs 








HERE'S EFFICIENCY and economy in air filtering — an especb 
ly designed BADGER Heavy-Duty Permanent Filter for extn 
heavy duty and industrial service. It gives you measurably 
improved air cleaning, lower resistance, greater capacity © 
hold dust—plus reduced maintenance costs. And the BADGER 
Asp Pate Permanent Filter /asts longer! In two sizes — 
2" “ft 


Write for complete catalog and prices. 


CORPORATION 


343 EAST BROWN ST., MILWAUKEE 12, WIS. 
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izes ofl cred. Special conduit wrenches are also covered 

any -pplications for these wrenches in industry. 
ables .f suggested torque values for various types and 
izes 0! nuts, bolts, studs, and cap screws are given. 
bugges ed torque wrench readings for automotive work 
nd for tubing fittings are also included. 


yrbinec Well Pump Performance 


No. 6146—Influence of Ground-Water Level on Tur- 

vine Well Pump Performance by P. J. Equi was pub- 
sched in the April 1945 issue of Industry and Power. 
Reprints of this article (bulletin RP-277) are offered 
y the Worthington Pump and Machinery Corp., Har- 
ison, N. J. The author, chief engineer of the vertical 
urbine pump division of this company, discusses the 
xs in output caused by a receding level of under- 
round water. The remedy for such a condition is illus- 
rated by means of a typical example and details of a 
imple water level measuring device are included. 


alves and Fittings 
No. 6147—Piping in the C1-B class maritime cargo 
essels, design problems and procedures in the develop- 
ent of lift check valves, and special piping problems 
neountered in connection with “Dowtherm” systems 
re among the topics featured in the March issue, Vol. 
2, No. 2, of Valve World, the house organ of the Crane 
o., 886 S. Michigan Ave., Chicago 5, Il. 


Send for Catalog 


EGsO MANUFACTURING COMPANY 
_ New Haven, Connecticut 
nn Maeenen of Sane Faned Tubtig to the 
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d numerous illustrations are included which show 
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Air 
Conditioning 
HEAT 
EXCHANGERS 





Conseco 15 Ton freon heat ex- 
changer. Strand Theatre, WN. Y 


Twenty years’ special- 
ized experience de- 
signing, fabricating 
and servicing heat 
exchangers assure 
sound design, quality 
construction and 
economical operation 
with any type refriger- 
ant. Engineering as- 
sistance gladly  fur- 
nished. Write. 


engmecring departmen 
he ip you with your problem 


CONDENSER HIME. ENGINEERING CO., INC 


61 RIVER STREET, HOBOKEN, N. J. * Phone Any Time 








De Luxe type WK Pressure 
Actuated Water Regulating 
Valves for Freon, Sulphar 
or Methyl, are pilot oper- 
ated, modulating. Standard 
adjustable opening range 
from 50 to 150 Ibs. Factory 
set to open at 90 pounds. 
Precision engineering and 
individual testing for low 
cost, satisfactory perform. 
ance. Available in sizes of 
% to 2 inches FPT. Simple 
adjustment—easily serviced. 


Other sizes and types are also available. 


Electrimatic 


2100 INDIANA AVE. CHICAGO 16, ILL. 
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APCO Dams Uta ster 
WATER SYSTEMS 


Here's America's outstanding 
WATER SUPPLY S 
Equipped 


on. | 


Self ing. 
matic. 325 to 3,000 . H. Also 
available less tank — or with la 


please 
r 
FULLY GUARANTEED. 


PUMPS “by Aurora” are 
PUMPS You Can TRUST 
We build Fa Pumps — and 
only fine Pumps. A complete 
line for every liquids handling 








ein” Gel acausinted “wih  APCO CONDENSATION 
. i i 

thes 3 products rat anperience yovldayamee wees 
mend ~ — ‘ - Apco “turbine Tye Lo Simplex 


and Duplex Horizontal Units. We 
also make Aurora Centrifugal 
Vertical Units. Sizes to 150 G.P. 


Write for CONDENSED CATALOG M 
or See Our Catalog in SWEETS. 


DISTRIBUTORS IN PRINCIPAL CITIES 

























Only $2.00 for 
This Outstanding Book 
on Air Conditioning 


THIRD EDITION 


AIR CONDITIONING FOR COMFORT 


By Samuel! R. Lewis 
288 Pages — 642 x 942 — Cloth Bound 


Easy to understand . . . accurate . . . comprehensive .. . 
these are the features of this third edition of Samuel R. Lewis’ 
well-known AIR CONDITIONING FOR COMFORT. More 
than 70°, of the text in this third edition is new. 


Fundamentals are fully and clearly covered. Correct pro- 
cedure in designing complete systems for both residences 
and large buildings is explained step by step. In addition, 
considerable original data on such subjects as standards, 
noise control, measurements. and fire protection codes has 
been included. 


Send $2.00 for a copy today to the address below. We know 
you will consider this one of the finest air conditioning 
books you have yet seen, but if you should be dissatisfied 
with it for any reason whatever. your money will be 
promptly returned to you. 


KEENEY PUBLISHING COMPANY 
6 N. Michigan Avenue Chicago 2, Ili. 
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| booklet is nontechnical and includes numero 


















| Vibration Isolator 

No. 6148—Bulletin LK 550, issued by the 
lc , Inc., 48-36 42nd PIl., Long Island City 1, 
ities a simplified steel spring vibration isola 
' type “LK,” for rated loads of 75 to 12,000 Ib 


Wrought Iron 

No. 6149—A 32 page, revised edition of th 
101 Uses for Wrought Iron, has been issuc 
A. M. Byers Co., Clark Bldg., Pittsburgh 22, |’, 


booklet 
DY the 

The 
Photo. 
Piping 
Ng and 
s showy 


MOREY rioar va.y: | 


DESIGNED for Evaporative Coolers, small | 
Cooling Towers, Stook Feeders and many | 
other uses. Morey Float Valves are 
simple in operation, easy to clean, | 
Made of corrosion-resistant material; | 
%” pipe connection. Usual trade 
discounts. Send for sample. Dis. 
tributors and Jobbers Wanted, 


DAN MOREY 


614-816 Rebdertsen Bivd. 
LOS ANGELES 85. CALIFORnmu 


graphs depicting the utilization of wrought ir: 
bars, and flat rolled products. Radiant hea 
snow melting systems are among the applicatio 




























LIST 
PRICE 


$2.00 


LEAKS? 


VISOLEAK detects even the smallest leaks before they 
cause damage to expensive refrigeration systems. Year 
of use prove it safe, economical, easy to use. 


NEW CHARGING SET 


The VISOLEAK Charging Set was developed to inject 
VISOLEAK, add refrigerant oil or re-charge sealed units 
For use on all types of refrigeration systems without 
danger of introducing air or foreign matter. 
Charging Set—complete with hoses. . . $7.50 
Filler only—without hoses........... 6.00 


See your refrigeration supply jobber or write for complete 
information. 


WESTERN THERMAL EQUIPMENT COMPANY 


1701 West Slauson Avenue Los Angeles 44, Californie 
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